New Mexico Environment Department Memorandum of Meeting
Ground Water Quality Bureau . or Phone Conversation

Meeting Date: Monday, January 26, 2009 . Time: 10:13 am

Thermo Fisher Scientific — Formerly Eberline

Participants: Phyllis Bustamante, Al Pasteris, Charles Lamborn

Subject: Previous activities on site and waste stream

Discussion:

Alan Pasteris and Phyllis Bustamante of the New Mexico Environment Depanment (NMED) Ground Water Quality
Bureau (GWQB), Superfund Oversight Section (SOS) went to Thermo Fisher — (Formerly Eberline) at 504 Airport
Road on January 26, 2006. On site they met with Charles Lamborn who had served as the Health Physicist and
Safety Officer for Thermo Instruments from August 2005 to January 2008. .

According to Charles Lamborn, Thermo Instruments manufactured instruments to detect radio activity. At the peak
of production during Thermo Instruments ownership, 350 employees worked at the Airport Road facility. In
approximately June- of 2007, production of instruments ceased. In January of 2008, other work including data
transfer ceased. Currently on site, there is disassembled equipment and large empty rooms. Charles Lamborn is
the only employee on site managing disposal and transfer of all goods and materials’ remamlng on site. Thermo
Fisher Scientific does not mtend to use this site for manufacturing in the future. .

Charles Lamborn stated that during operations they had used some solvents and alcohols, but containers were
typically not more that one gallon. He stated that the Hazardous Waste Bureau (NMED) had been on site and had
inventoried containers close to the time of closure.

The NMED Radiation Control Bureau is also part of an on site inv’estigation to determine if radiation has migrated
away from “wells” used to store plutomum 239, berilium and cesium 137 that were used for instrument calibration.
During the week of January 19 soil borings were removed from the ground around the “wells” for sample
collection. w}‘ :

The facility has operated with permits under the radiation control bureau of NMED.

Other - Told Charles Lamborn that the SOS was conducting a follow up to a preliminary assessment conducted in
1995 to ensure that operations beyond that date did not resutt in a release. Also mentioned that we may request
access to obtain soil samples in the future. : i
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| Conclusions:
Review HWB and Radiation Bureau Files
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New Mexico Environment Department
Ground Water Quality Bureau

Memorandum of Meeting
or-Phone Conversation

Phone Call Date: Thursday February 26, 2009

Time: 1:10 gm

Thermo Fischer

Participants: Stefan Hrabosky, Phyllis Bustamante:

[ Subject: Thermo Flsher — Eberline closure

Discusslion:

by mterv:ewmg prevuous employees on what occurred at the site.
Bryan Couture — will be requesting information on files "

Stefan wants to know who from the city is interested in this site.

facttodo more sampling.

Brief discussion on what is going on at the site to mclude Radiation Control Bureau activities and-an mvestlgatlon

' Stephan wants to get all stakeholders mvolved as soon as possible so that they do not have to go back after the.

Conclusions:

We should be hearing from consultant to review files
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NEW MEXICO :
ENVIRONMENT DEPARTMENT

1100 St. Francis Drive Suite 2022

SUSANA MARTINEZ Post Office Box 5469 BUTCH TONGATE
Governor Santa Fe, NM 87502-5469 Cabinet Secretary
JOHN A. SANCHEZ Phone (505) 476-8600 Fax (505) 476-8654 J. C. BORREGO
Lt Governor Deputy Secretary

https://www.env.nm.gov/rcb/

October 3, 2018

Lance Larson

Analyst in Environmental Policy
Congressional Research Service
Library of Congress '

Re:  Status of decommissioning
Dear Mr. Larson:

On October 1, 2018, you requested information regarding the radioactive material license
for Thermo Fisher, LLC, also known as Thermo Fisher (“Thermo”) located at 5981 Airport Road
in Santa Fe, NM 87507. - In addition to the license, you also requested documentation that
supports the decommissioning of this facility, and information on the status of its
decommissioning. '

On December 1, 2017, C.N. Associates provided the Radiation Control Bureau (“RCB”)
of the New Mexico Environment Department with a five (5) volume Historical Site Assessment
(“HSA”) for Thermo. RCB is in the process of reviewing the HSA to ensure it meets the
requirements set forth in the Radiation Protection Regulations (20.3 NMAC) and NUREG 1757

~ for decommissioning facilities. C.N. Associates is a consulting firm that provides
comprehensive radiological remediation, decommissioning, health physics and project
management services and was hired by Thermo to aid them with decommissioning its facility.

RCB has identified numerous areas within the HSA that will require further clarification;
RCB’s review will not be finalized until mid-January of 2019. At that time RCB will issue a
letter to Thermo requesting revisions and clarifications of certain parts of the HSA. Once the
HSA is approved by RCB, Thermo will provide a Decommissioning Plan (“DP”) for RCB’s
review and approval. Much like the HSA review process, RCB will provide comments and
feedback to Thermo regarding its DP and once RCB ultimately approves of the DP, Thermo will
proceed to decommission the site. The decommissioning process will conclude based on



Thermo’s internal timeline to complete the decommissioning and RCB’s review of the final
Decommissioning Report.

The decommissioning timeline is outlined below:

»
»
»

December 1, 2017: Thermo submitted the HSA to RCB for review;
January 15, 2019: RCB estimated completion of the HSA review;
January 16, 2019: RCB expected to submit a letter to Thermo requesting clarification of
the HSA;

Upon receipt of Thermo’s response to RCB’s request for clarification of the HSA, RCB
will review Thermo’s clarifications;

Assuming Thermo adequately addresses the clarifications that RCB requested, RCB will
send a letter notifying Thermo that the next step in the decommissioning process is to
provide RCB with a DP; '

If HSA clarifications are not acceptable, RCB will send a letter to Thermo requesting
further clarification, which will delay the decommissioning process;

Assuming the HSA is acceptable, RCB will request Thermo to provide a DP by March
2019. If a site visit is required by Thermo to complete the DP, it may delay the process;
March 2019: RCB will review the DP. If the DP requires clarifications by RCB, a delay
of the proposed schedule will occur;

'If RCB approves of the DP, RCB w1ll send a letter notlfymg Thermo that the
decommissioning process can begin;

Once the DP is approved, Thermo will have 24 months to complete the decommissioning
of the license location pursuant to the Radiation Protection Regulations.

If you require additional information, please do not hesitate to contact me at 505-476-8604.

Sincerely,

/s/ Santiago Rodriguez
Santiago Rodriguez

Radiation Control Bureau Chief
New Mexico Environment Department
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Nuclear Neighborhood

A company that made equipment to detect radiation left toxic material in a shuttered
Santa Fe building

By Aaron Cal_rltl'l | September 28, 2017
nough radioactive material to endanger the whole city in the wrong hands.

That's what was inside an 80-galion plastic drum secured with duct tape and Velcro, left sitting in an
abandoned building on Airport Road as recently as last year. '

The old Eberline Instruments facility sits behind a fence near where the southwest Santa Fe
thoroughfare intersects South Meadows Road. Sweeney Elementary School is less than 500 feet away,
and some homes and businesses are even closer. ' '

The global company that owns the land says the radioactive material called americium-241 was further
encased inside a smaller steel drum and sealed air-tight before someone finally took it away. But a
letter state officials sent to Thermo Fisher Scientific last summer indicates some toxic material may still
remain unaccounted for. '

What's bad for Santa Fe is that nearly everything the public knows about property's potential
contamination has come from the company itself, a Massachusetts-based world manufacturer of
laboratory instrumentation and high-tech equipment with a spotty track record for following safety
regulations at its Eberline facility.

It's not just 2 grams of americium-241, a radioactive nuclide resulting from decayed isotopes of
plutonium forged in nuclear reactors, that was left sitting around. There was a long list of other similarly
toxic radioactive materials used when manufacturing was happening there.

Until a decade ago, the Eberline plant made radiation detection equipment that it shipped to nuclear
facilities all over the world. The plant's founder, Howard Clayton Eberline, had imagined in the 1950s
that Santa Fe would supply the instruments to facilitate the nuclear energy revolution.

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/  10/30/2018
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" i front lines of this industry to a poison-p ity' i
as mug :;"R EPURTER strial decline as it is about a lack of accountability. A review by SFR of
haif a CHNESOWRIRISWIRC per reporting as well as records from the state Environment

Department suggest that Eberline’s role as a large employer and the stature of its corporate leadership
allowed it to cut corners.

The fagjy

A full account of Eberline's impact on human health has never been conducted. Former workers and
those who knew them describe working conditions that could be conducive to radiation poisoning. But it
isn't clear whether workers qualify for federal reparations that have been paid to others hurt in the
uranium industry, and proving harm would be extremely difficuit.

~ For now, the red building at 5981 Airport Road shrouded by overgrown flora remains empty, lingering
like a question about its impact on those who passed through its doors and live near its walls.

Radioactive elements like americium and-californium, both of which were handled by workers at-
Eberline, are carcinogenic. They emit alpha particles which can't penetrate skin but can be inhaled or’
ingested and lodged in bones and organs, where they destroy nearby cell matter. Americium-241 clings
to sail particles and most of it ends up in the dirt, according to the federal Agency for Toxic Substances
& Disease Registry. ' ' :

Eberline workers also interacted with unstable isotopes of uranium, plutonium, caesium and strontium,
which can cause deformities and cancer and remain in the environment for years.

Angelo Gallegos worked at Eberline for about 18 years, until the early 1990s. He advanced from the
assembly line to become a technician, where he calibrated company equipment against radioactive
material. He wore protective clothing and gloves lined with lead to conduct tests on samples that he
raised and lowered from a subterranean room.

_“Safety was always an issue, making sure everything was safe around us and not getting ovér-
exposed,” says Gallegos, who still lives in Santa Fe. He worked long and grueling hours, but the pay
was good.

_In the rushed assembly environment, Gallegos says he and his colleagues basically trusted the
company to keep them safe, but it appears that wasn't always the case. Assembly line workers would
handle radioactive material with their bare skin, he says. He remembers a pregnant woman working
there.

Jeff Aquino's mother and father met at Eberline during the Cold War’s nuclear buildup. Aquino, a tribal
“member of the Ohkay Owingeh Pueblo, suspects both of his parents developed radiation sickness from
their careers in the nuclear industry, which included stints at Los Alamos National Laboratory. His

https://www._sfreporter.com/news/news-coverstories/2017/09/28/nuclear-nei ghborhood-2/  10/30/2018
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) ecently gave up on trying to receive co
REPU RTER he's since developed—possibly, the family believes—from radiation

Aquino's father, who died at 56 in 1993 from pulmbnary fibrosis (lung scarring), was one of Eberline's
most famous employees: Juan Aquino's woodcarvings were"displayed for a time in the Smithsonian,
and his art was nationally renowned. He was an active tribal member of Ohkay megeh serving for a
time as its governor and desugnmg the seal that the tribe uses today.

For 15 years he also designed company Christmas cards for Eberline, where he worked until 1977
advancing to the role of electronic technician. In his own short autobiography, Aquuno says he
"performed touch up work on" Eberline's techmcal manuais.

"| remember he told us one time that they had spilled some chemicals there and they didn't have
nothing to clean, no protection to clean it up," says Jeff Aqumo "They ended up cleaning it W|thout any
protection or safety." :

Radiation exposure in occUpaﬁonaI environments can lead t6 the development of pulmpnary fibrosis,
which results in the same thickening of lung tissue described in Juan Aquino's medical records.

The labs were "the main employer, more or less, that employed a lot of the Natives and Hispanics; a lot
of people developed a lot of iliness,” Jeff Aquino says. "In the end [my father] couldn't even walk 15 feet
without having to stop to catch his breath. That's what really kinda had me worried, because | mean,
he's.only 56 years old." ‘

The Radiation Exposure Compensation Act passed in 1990 guarantees payouts for those who worked
for or lived near uranium mines or mills in 11 states, including New Mexico, prior to 1971 and
developed radiation illness from the government's nuclear program. With each passing year, the few
Eberline workers who may qualify for the program gets smaller.

Howard Clayton Eberline, who started off at LANL and was later part of the team that designed and
built devices to measure the world's first hydrogen bomb test, hoped that his new private company
would become "part of the great adventure that is atomic energy," from prospecting to mining, from
power reactors "to miracles yet unseen."” When he left the company in 1963, Eberl_ine workers had
measured radiation from nuclear explosions at the Nevada nuclear testing site and at the Republic of
the Marshall Islands.

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/  10/30/2018
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By 1983w - ' e xican described Eberline as the city's |
gave §R Epn RTER owerful corporate leadership. John [_)e dahl, the late descendant of a
promin S PE|d later become chairman of New Mexico's Republican Party, was

named president of Eberline Instruments in the 1970s and held prestigious board memberships at the
First National Bank of Santa Fe and the Santa Fe Opera Foundation; among others.

In those days, the company was able to bully the city into rubber-stamping a plan for expansion by
threatening to move its operations to Albuquerque, after officials requested more time to review
Eberline's use of radioactive materials. It still laid off dozens of people after it was purchased in 1979 by
Thermo Electron Corporation, which would eventually combine with Fisher Scientific in May 2006 to
become a multibillion-dollar behemoth. By that September, the global company announced plans to
close the Santa Fe plant, terminating 40 manufacturing jobs. : '

Operations substantially shut down by the next year, but a few workers remained to continue marketing
and sales activities. The Santa Fe site also continued to receive millions of dollars worth of government
contracts until 2011. '

What's less clear is why radioactive material remained at the facility for several years after the closure
of its manufacturing arm. The New Mexico Environment Department has been—in fits and
starts—Lirging proper clean ever since. '

After finding in 2007 that Thermo Fisher failed to maintain adequate records of radioactive material
going in and out of the Eberline building, New Mexico's Environment Department allowed the company
to supply radiation monitors to city government and emergency workers around the state in lieu of a
$51,000 fine.

Thermo Fisher provided inventories to the state that reported nearly all radioactive isotopes had been
transported out of the facility by June of 2011, but they offer incomplete details about where the
materials were removed to, or how. A year later, Thermo Fisher and the New Mexico Environment
Department decided that removing a drum of americium from Eberline was a serious matter, and sent
an urgent letter requesting the federal Department of Energy's Los Alamos Site Office help remove it.

Internal communications between Thermo Fisher and New Mexico's Radiation Control Bureau, housed
in the Environment Department, show that even though the state had accused the company of not
following safety regulations in the past, the company was initially allowed to guide the decision for how
to remove the americium.

The state would eventually find, again, that Thermo Fisher violated several nuclear regulations. Among
other things, the company misrepresented the amount of radioactive nuclides left in the Santa Fe plant
after closure.

https://www.sfreporter;com/ news/news-coverstories/2017/09/28/nuclear-neighborhood-2/  10/30/2018
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posals for handling the americium in 20
R Epu RTER wrote to the bureau that the company (Ermed the ideas in consultation
BRional Laboratory The first was just to leave the radioactive material on
Airport Road, which Hrabosky acknowledged "poses the greatest risk of madvertent exposure to
workers and the public.”

Because the quantity was too high for bulk movement under-safety rules, the second was for an outside
contractor under LANL sup’ervi'sion to construct a new containment facility on-site at Eberline. That
would allow workers to remove americium from the steel container—where it'd been stored since it
arrived to Eberline in 2000—and repackage it into at least 200 smaller packages that passed federal
safety regulations set by the Department of Transportation. After repackaging, Thermo Fisher would
then transport the americium to LANL with an eventual destination of the Waste Isolation Pilot Plant site
near Carisbad. Hrabosky argued that this optlon too, would have presented grave risks to the
surrounding environment.

The final option, which Thermo Fisher preferred, was to tran'sport the material along the same route but
without those pesky rules. Getting an exemptlon from federal regulatlons and placing the plastic drum
with the americium inside two additional large steel containers in a truck seemed like the best plan,
Hrabosky said.

And that's what the state did. It reports that the Environment Department with law enforcement
assistance moved the materials in February 2016, and in a press conference in June of that year,
Environment Secretary Ryan Flynn and Gov. Susana Martinez lauded the effort as a good solution.

"While it was stable and secure, there was not an appropriate pathway for ultimately dlsposmg of this
material," Flynn was quoted as saying in the Los AIamos Monitor.

FIynn now. the executive director at the New MeX|co Oil and Gas Association, deciined to speak with
SFR about the removal of americium.

After reviewing the plans to transport the americium out of the area, nuclear energy expert and
whistleblower Paul Blanch tells SFR the state’s Radiation Control Bureau appears to have defied strict
safety standards established by the federal Nuclear Regulatory Commission. A plan of action from the
Environment Department shows it was planning to transport the americium in a pickup truck with a boxy
steel storage frame.

"If they just bypassed all the regulations and took it to Los Alamos, it's not the propér thing to do, but
was probably the safest thing to do to get that shit out of Santa Fe," Blanch says.

The reported amount of stored americium was enough to deliver millions of fatal radiation doses via a
"dirty bomb."

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/  10/30/2018
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Victor (3 agpffairs official for the Nuclear Regulaton ission’ i
the NR REPD RTER b incident because New Mexico has an jagreement with the federal

Bliction in licensing and overseeing the use of radioactive materials.

But in 2015, the state found Thermo Fisher to be in violation of several rules after the Environment
Department issued the company a license in 2012 to transfer the radionuclides. In addition to alleging
that Thermo had labeled containers as containing radioactive material and then claimed they were
empty, the Radiation Control Bureau also cross-referenced Federal Express shipping data to find a
discrepancy between the amount of californium Thermo Fisher said it disposed of and the amount it
actually did dispose. Its inspectors found levels of radiation at Eberline to be higher than what Thermo
Fisher had reported.

Last February, the Environment Department said Thermo Fisher would not have to admit guilt for the
violations in éxchange for the company paying for the state to transport the americium to LANL. A
settlement between the parties also says there was an unspecified amount of californium left at the
facﬂlty and correspondence obtained by SFR in a public records request indicates that the state also
inquired last summer about radioactive cobalt and carbon at the site that Thermo Fisher had failed to
disclose until after the settlement. ' '

Despite repeated requests, neither officials with Thermo Fisher or with the Environment Department
would confirm whether all the known toxic materials have been removed from the building as of press
time.

Uniess the state says more about what's inside 5981 Airport Road, there's little way of knowing whether
anybody should be concerned about what Thermo Fisher left behind.

Angelo Gall'egos, the former Eberline technician, was surprised to hear that radioactive material had
been there for years after its closure.

"There shouldn't have been anything left in there, really," he says.

Joanna Garcia, who has lived near Eberline for 20 years, says her and her neighbors in the Tiempos
Lindos Homeowners Association were never briefed about the state's plans to transport americium last
year or whether the site poses a heaith hazard. Even her cousin, who worked at Eberline for a time,
refuses to talk about what went on there. '

"We were never educated," Garcia tells SFR. "No one ever discussed the Eberline space We just know
that it was booming at one point, then all of a sudden it was shut down

For now, the facility is a haunting presence over a suburban landscape, faded from memory if not the
environment.

- https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/  10/30/2018
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State orders radioactive material removed from warehouse

By Staci Matlock
The New Mexican Jun 3, 2016
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The building owned by Thermo Fisher Scientific Laboratory on Airport Road, pictured Friday, where a metal drc

radioactive material americum was stored for six years until it was recently ordered to be removed. Clyde Muelle
Mexican
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A drum containing radioactive material used in smoke detectors and other equipment was
stored at a private company’s warehouse near Santa Fe’s Sweeney Elementary School for
years until state inspectors found problems at the facility and ordered the container

moved.
It was finally taken to Los Alamos National Laboratory in February.

The drum contained 2.1 grams of americium, a byproduct of decaying plutonium. It was
stored at a warehouse owned by Thermo Fisher Scientific Laboratory, a Massachusetts-
based company that makes radiation detection and other specialized scientific equipment.
Manufacturlng operations in Santa Fe shut down in 2007 when Thermo Electron merged

~ with Flsher Scientific Internatlonal

“We are in the process of evaluating the material and will determine its final disposition at
a later time,” a Los Alamos National Laboratory spokesman said about whether the lab w111

repurpose the americium and use it in research.

The amount of americium in the container weighed less than a penny and was securely
_stored, according to the company. Staff from Thermo Fisher Scientific and the lab moved
the container of americium on Feb. 21. “Residual manufacturing material (small amounts
of radioactive material used in smoke detector components) was safely stored on site in
accordance with a Radioactive Material License issued by the State of New Mexico,” said a

statement from Thermo Fisher Scientific.

Nothing about the modest red brick building would have indicated it housed radioactive
material. The company did not respond to a question about how it had ensured the
radioactive americium was safe and secure. Americium is one of three radioactive
materials that have less oversight than plutonium and can be used to make a “dirty bomb”

— a conventional explosion that can spread radiation in air and dust.

It is unclear why the state Environment Department decided the container of americium

needed to be moved after it had been stored in the warehouse for so many years.

The company paid to have the container transported to Los Alamos.

http://www.santafenewmexican.com/news/local_news/state-orders-radioactive-material-r... 10/30/2018
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The state ordered the company to remove the container in 2015 after New Mexico
Environment Department Secretary Ryan Flynn directed staff to inspect the facility. The
inspection “revealed deficiencies, and then we issued notices of violation,” said
spokeswoman Allison Majure. The state “worked out a settlement to remove the dangerous

material and safely transport it to a secure facility at no cost to the taxpayers.”

Inspectors found problems with labeling, ihventory, record keeping and drum

containment. State officials did not provide details of the violations Friday.

| Greg Mello, executive di'fector of Los Alamos Stti'dy Group and a former étate Environment
Department employee, called the americium container SItuatlon pretty weird. Leavmg a
“drum’ containing americium. ina warehouse for that long is not somethlng I would have -
‘done,” said Mello, who once worked as a hazardous r_naterlals specialist. “If it is only 2.1
grams; then why the delay? If it’s not very dangerous, why-'n.ot move it immediately? If it is

very dangerous, why not move it immediately?” .

,Thermo'Eieetron operated for decades out of the faeility at 5981 Airport Road. It was
originally Eberline Instfurrients, a company stalfted in 1953 by a former Los Alémos.
scientist, Howard C. Eberline, who developed radiation-detection devices. At its height in .
1981, the company employed 435 people at the plant and sales office.

The compény built a detection device that alerted Western nations about the meltdown in

1986 at the Chernobyl nuclear-power plant in the Ukraine.
Los Alamos employees helped move the container of americium from Santa Fe.

“Los Alamos National Laboratory was pleased to assist the State of New Mexico in the safe
recovery of corrimereial radioactive materials from an industrial site in Santa Fe and then
safely store that material at the Laboratory,” said Charlie McMillan, the lab’s director.

“This public service to the community could not have been accomplished without the Lab’s

unique nuclear expertise and the dedication of a team of highly skilled employees.”

http://www.santafenewmexican.com/news/local_news/state-orders-radioactive-material-r... 10/30/2018
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Americium was discovered as a product of decaying plutonium during the Manhattan
Project that created the world’s first nuclear bomb, according to the World Nuclear
Association. The isotope americium-241 has a radioactive half-life of 432 years and emits

alpha particles, which are most dangerous when breathed in.

The U.S. Atomic Energy Commission began selling americium dioxide in 1962 at $1,500
per gram for use in household smoke detectors and later for use in oil well monitoring
equipment. One gram of americium oxide is enough to make more than three million
household smoke detectors, according to the World Nuclear Association. More recently,
given the hlghly regulated supply of plutonium-238, some space programs are looking to.
use americium to make thermoelectric generators for space missions. Combined with

beryllium, americium also can be used in equlpment to measure soil m01sture.

" Contact Staci Matlock at 505'986'3055 or SmathCk@sfnewmexzcan com. Follow her on_
Twitter @StaclMatlock - -

..
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October 29, 2018

Anne Idsal : . |
Region 6 Administrator o ' : . . e
1445 Ross Avenue, Suite 1200

Dallas, Texas 75202

Re: Inspcctlon of Thermo Fisher, LLC property at 5981 Alrport Road, Santa Fe, New Mexico
Dear Admmlstrator Idsal: |

I’m writing to express my concerns about radiological material currently being held at the
Thermo Fisher, LLC property located at 5981 Airport Road, Santa Fe, New Mexico.

~ Beginning in the 1960’s, the business located at this site produced radiation detection equipment
that required the use and storage of radiological material, including fissile materials such as
americium-241.

It is my understanding that the EPA initially identified the facility for investigation under the
Superfund program in April 1990 (identification number NMD007106776). The EPA completed
a preliminary assessment of potential environmental releases in March 1995 and reached a
determination that no further remedial action was needed. Then, in April 2009, the EPA
reopened its investigation of potential environmental releases from this facility.

Over the last decade, this area of Santa Fe has seen significant growth and construction. As you
know, the handling of radiological material poses risks to both the workers and the surrounding
community. The community’s concerns about the material at this site were highlighted in a Santa
Fe Reporter article entitled “Nuclear Neighborhood, A company that made equipment to detect
radiation left toxic material in a shuttered Santa Fe building.” (link: https://goo.gl/4AkeSj )
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@uongress of the United States
Washington, BE 20515 2

I request that the EPA provides my office with the actions taken as a result of its investigation of
the Thermo Fisher, LLC property located at 5981 Airport Road, Santa Fe, New Mexico.

It is vital to my constituents that the radiological material stored at this site is safe, secure, and

that it poses no risk to their health or the environment. I look forward to learning the details of
EPA’s oversight of this property. ' -

mcerely’ ""\D

Ben Ray Lu_;an
Member of Congress

PRINTED ON RECYCLED PAPER
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EXECUTIVE SUMMARY

Thermo Fisher Scientific (TMO) notified the New Mexico Environmental
Department (NMED) Radiation Control Bureau (RCB) on 6 June 2007 of
their intent to cease principal manufacturing activities and begm the
process of decommissioning of the former Eberline Instrument - -
Corporation facility located at 5981 Airport Road in Sarita Fe, New .

- Mexico. The:facility, constructed in 1968, developed, manufactured and

serviced radiological detection instrumentation and utilized radioactive

;' source materials under a Rad10act_1ve Material License issued by the RCB.
" The process of decommissioning this facility requires the safe removal of
* . licensed radioactive materials and confirmation that any remaining -~ = . -
- residual radioactivity is at a level that permits release of the property for . ==
o unrestncted release and termmatlon of the Radioactive Matenal License. -

- Envu'onmental Resources Management (ERM) and Safety & Ecology
< Corporation (SEC) were retained by TMO to assist in the- identification of o
. :remaining radiological materials, the management of those radlologlcal [
- materigls remaining at the s1te and to assist with: fac1l1ty e
---'decomzmssmmng e T Ce
This Historical Site Assessment (HSA) Report was prepared by ERM/ SEC

as-a first step in the decommissioning process leading to terminationof .~ .~
- the TMO radioactive matefials license. The primary purpose of the HSAis = = -

to-complete a detailed review of readily available historical records and

_ information concerning the site and its surroundmgs from the start of -
- facility operations to the present time i in aneffortto:

~_» Document site physical and demographic charactenshcs in support
* ofthe Decomxmsswnmg Plan; .

_» Document-site operations mvolvmg rad1010g1ca1 matenals use and
. management atthesite; :

o Identify potential Areas of Concern (AOCs) where radioactive
- materials use could have resulted in radiological impacts to the site
~ building, structures and/ or the environmerit (e. g soiland
groundwater)

e Complete a preliminary classxfxcatxon of areas of known radmlogxcal
impact, potential radiological impact and non-impacted areas; and

o Develop a site concéptual model and approach to field
investigations in support of sampling to characterize the potential
for radlologlcal 1mpacts to buildings, structures and environmental
media.’ -

BRM _— T THERMO FISHER/99013- 3/31/09



!,,_,.,:'. -source checks of radi

)

The HSA Report incl _.des a summary of site and: 'surrounding area
characteristics, the'uge, storage and management history of radioactive
‘materials at the site, f summary of radiological spills or any known

' Telease incidents, and the identification of potential AOCs to support site-
AR ‘specific characterizal on of khown and/or: potentlal radiological impacts

..._‘to buildings, structuges and/ or'the environment. . From this information, -
_afeas of the site.are i 'hally classxﬁed based on known or potential
wradmlogleal mlpacts o define future sainpling reqmrements to :
appropriatély chara eri -the:site: Please note that the HSA details only
 radiological informa ion ffom ' the site; non‘radiological information
- would be provrded _gnecessary durmg due-drhgence'mvestlgatrons to
support iransfer of e property

i 1-

The areas of ﬂle fa that stored 'or managed radiation sources and

B ,rad:loactlve ma Weré 1dent1ﬁed during the’ mtervrew process, which -~

mcluded the followmg.

- Engrneermg S«%prceStorage _._Glosets-;

. . Shlppmgand reCengareas’
e CuSt°mer serice areas, and 8

. laboratory andi cahbratlon areas.

4 T

: of mherest where potentlal radxoaCIJVe )

b l4present mclude the areas identified where Eberline
products were returt e by customeis for ¢ semce *Sincé fadiation survey -
- instruments were 156 by clients-in locationis. that contmn radioactive

| materlals 1t is possrb ei that retumed mstruments .may have been a source

) of contammahon. [He areas of mtereet mclude rooms where Eberline .

and serv1ced Areas that stored radiation sources

Other romns Or arez
contammation may

Based pn former ern i oyee 1nterv1ews and review. of sme records, there has

RS

‘ been no. radmloglml émediation performed at
" best of their lmowl dge and w1th only two exceptlons, there were no
releases or spll]s of r4°oact1ve materials at the site dunng their tenures
with Eberlme* ‘One =-- orted mcxdent regardmg radioactive material was a
telease’of Carbon -14}i 1n a dosunetry Yrailer locatéd cutside the building,
date unknown. The i '_'J er apparently housed a dosimeter read out
facrhty and the ‘use of _C-14 was presumably associated with calibration or

2 thl‘l debectlon instruments.. Thequantity of C-14

would therefore “have been minor. There isno mentlon of processes that

 ERM» _ 2 . THERMO FSHER/9%013-3/31/09




would have involved significant quantities of C-14 either wrthm the
interviews or as a- hcensed component

The second incident involved the apparent breach of a source ina

calibration well. This source contained about 16 curries (C1) of Cs-137.

.. The material is presently in the high range subsurface storage well and
. plans are. being formulated to remove the well and the source material for
o ,dlsposal as part of site decommissioning and license termination.

There weré. no other reports of acc1dents incidents or events regarding the
use,-handling, shipping or storage of radiation souirces or radioactive

- - . materials:at the former Airport Road facility. None of the mtervrewees

reported the misuse of* radlahon sources.

No on site bunals of radmloglcal matenals are known to have occurred at

-the site.- There is evxdence of disturbed soil on the northeast area of the

property and a drain to the parking lot area, which will be mcluded in the

' planmng of outmde sorl surveys and samphng

In March 2008 Dade Moe]ler & Assoclates (DMA) under contract to ERM

o performed a radiological scoping survey at the 5981 Airport Road fac1hty
. 'The survey mcluded produchon, laboratory, engineering, and general

‘and floors. In addrhon, each radloactlve source well was scanned and

logged for gamma radiation. Upon completion of the survey it was.

" determined that all accessible areas scanned were free from rad10act1ve

contamination except for two locations of fixed floor contamination

_ adjacent to the high range well within the Radioactive Source Well Room. .

Subsurface soil samplin'g was performed at the site in and around ihe area
- -of the four radioactive source wells between December 2008 and ]anuary
2009. A total of eleven (11) soil borings were advanced to evaluate the

extent of potential radiological impact to soil associated ‘with the storage .
of sources in the wells. Nine borings were advanced around the neutron
source wells, and two targeted the former high range Cesium-137 -

- calibration well. No radionuclides were detected in subsurface soil that.

can be attributed to licensed operations of the facility. These results were

‘discussed with the RCB and were found to be in agreement with split

sample analysis conducted by the RCB.

. Based on the developed conceptual site model, TMO will develop a Field

Sampling Plan that will include investigation of potential radiological
residues from interior operational areas previously inaccessible, identified
interior and exterior AOCs, roof areas, ventilation ducts, liquid drains,
and groundwater. :

- YR ' .- . 3 ' " THERMO FISHER/99013- 3/31/09



* The results ‘of site actenzatlon conducted will act as the basis for

- o identifying radlologn -impacts to building structures:and/or the
_environment that be addressed through the process of site N
gt ' _ - decomnussmmng sxte Decomuuss:omng Plan will be developed that

e, will outhne the-steps x"ernammg to complete decommxsswnmg including
1dent1f1cahon of rem d ial areas and sjte-release goals, remedial methods
‘and, means of Waste ] gement, final statiis:survey requirements to
venfy that- remedlal oals have been‘achieved, and the financial assurance
necessary to support ite decomnussmmng Fo]lowmg publicnoticeand = -
-, - approval of the, Decofs nissioning Plan by, the:RCB, TMO will then filean
_ amendment to.the fa lhty radiological; matenals Ticense'to include the _
.. ‘Decommissioning Plan to the license, complete site;decommissioning, and :
apply for terminatior pf the radioactive materials license for the site
following deco dioning activities
-
-- o
;] = “
.. ) I“
45 9 v g i: ]
Theks s . R
PR AN >
v ’-;:..',.:I I' it , '
= . i !
_'5',7*} ‘:l ‘
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11

12

INTRODUCTION

BACKGROUND

.. Thermo Fisher Scientific (TMO) notified the New:Mexico Environmental

Department (NMED) Radiation Control Bureau (RCB) on 6 June 2007
(Appendix A),.of their intent to cease principal manufacturing activities
and. begm the process of decommissioning of the former Eberline
Instrument Corporation facility located at 5981 Airport Road in Santa Fe;

" New Mexico (defined as the “site” or ”faahty”) shown orn Figure1-1, In
- addition, TMO has'also provided various correspondence concerning S
_characterization and decommissioning options, planned activities, as well S
L as proposed schedules for RCB consideration and comment (Appendix A).

The facility, constructed in 1968 and subsequently added to in 1978,

- developed, manufactured and serviced radiological detection
- -“inStrumentation and utilized radioactive soufce materials undera
. .-:Radioactive Matenal License issued by the' RCB (Appendxx B). The .- ‘. .. . -
'+ process of decommissioning this facility requires the safe removal of
. . licensed radioactive rmaterials and confirmation that. any rémaining = -
-~ residual radioactivity is at-a level that: permits’ Telease of thie property for.

unrestncted release and termmatlon of the Radioachve Matenal License.

___Envxronmental Resources Management (ERM) and Safety & Ecology .
Corporation (SEC) were retained by TMO to assist in the identificationof . . "
. remaining radiological materials, the management of those radlolog1ca1 -
- materials remaining at the Site, and to-assist with facility .
' decomnussxomng

'j' PHRPOSE & scop;s _

' Tris Historical Site Assessment (HSA) Report was prepared by ERM/SEC

as a first step in the decommissioning process leading to termination of
the TMO radioactive materials license (Figure 1-2). The content of the HSA
is consistént with published Nuclear Regulatory Commission (NRC)
guidance, primarily the Multi-Agency Radiation Survey and Site
mvestlgatnon Manual:(MARSSIM) and the Consolidated
Decommissioning Guidance (NRC, 2000 and 2006). The primary purpose
of the HSA is to complete a detailed review of readily available historical
records and information concerning the site and its surroundings from the

_start of facility operations to the present time in an effort to:

" . ERM S 5 “THERMO FISHER/99013- 3/31/09
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e Document site physmal and demographic. charactenshcs in support
of the D'ecomnp.lssmmng Plan;

..» Document site operahons involving radiologlcal materials use and
management at the site;

o ' Identify potent 1a1 Areas of Concern (AOGs) whereradioactive -
materials use could have resulted in radiological impacts to the site -
- building, strucl:um and/or- the envu'onment (e B soﬂ and - - -
- gfoundwater); ”4 - ;

. Gomplete a pr¢ =hmmary classmcahon of ¢ areas ‘of kniown radmlogmal
T lmpact, potentLal rad1010g1ca1 lmpact and non-lmpacted areas; and

e Develop a site ;}mceptual model and' approach to fxeld

c mvestlgatmns n support.of sampling to, characterize the potential =~

v - for radmloglcalilmpactsm bulldmgs,)strucmres and env1ronmenta1 .
S medla - .

1

The HSA Report mcl da a summary of site.and surroundmg area
charactenst:cs sthe ugd storage and management hxstory, of radioactive
matenals at the\sﬂ:e, .'~ immary of radlolog'lcal spxlls or any known

.- _ specxﬁ h actenza :

G

; heasofthesxteare"_ i
radlologmal impacts fx

 -appropriately characteri theas_;te._ -

ad as the basls fop: dbi txfymg radxologlcal unpacts tobuxldmg structures

L - . . .
b o T N

entthatwﬂlbeaddressed through theprocess of site
: 31te Decomxmssmmng Plan wlll be developed that

, and/ or the enviro
. decomnussxomng

' 1dmhﬁmhmofren1" areas and site release goals remedxal methods
' nai .gement, ﬁnal status survey reqmrements to

B l.'approval of the Decot miss omngP]anby the’RCB, TMO would then

. requestan amendt_n .t to.the fac:hty radmloglcal materials license to

sinclude the site, deco" \missioning.plan, o complete site decommissioning,
and apply,for erming hon of the radioactive materials ficenge for the site
fo]lowmg decommissit 1onmg activities.

kM
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1.3

This HSA Report is specific to the use, storage, spill or release of licensed
radiological materials at the site in support of radiological -
decommissioning and termination of the radiological materials license.
Assessment of the use, storage, spill or release of oil and/or hazardous
materials at the site is beyond the scope of the HSA. Assessment of
potential impacts to the site associated with non-radiological constituents-
will be conducted following termination of the radioactive materials

license in _s.upport. of.a future sale of the property.

REPORT ORGANIZA 'ITON
The remamder of thxs report is orgamzed in the followmg sections:

Section 20: Slte Descnphon Documents the physrcal, demographxc and

Ty environmental characteristics of the site and’ the surrounding area

including: Facnhty Location and Descnptlon, Current and Future Land. |

. .. Use; Population Distribution; Meteorology and Climatology; Geology and

Seismology:; Surface Water Hydrogeology Groundwater Hydrology, and

. Natural Resources ,

.. "Section 3. 0‘ Faclhty 0peratmg & Lxcense Hlstory Documents. mterv1ews_

with former employees of. the facility; the operations and the hlstory of
use, storage and release/spill of radiological materials at the site; and the
history of the radrologlcal materials hcense, amendments and comphance

Section. 4.0 Recordszevrew' Documents the results of federal ‘state and
- . local records reviews arid available pubhc mfonnatlon regardmg the

hlsl:ory and use of the site.

.Section 5.0 Decomnussxomng Objectives: Documents site

decommissioning objectives to be described in the Decommissioning Plan :

and includes an initial radiological classification of site areas as mpached

potentlally unpacted and non-rmpacted

Section 6.0 'Conceptual Slte Model & Characterization Plan: Presents a
conceptual model describing the potential for radiological materials to
impact buildings, structures and the environment and an initial site
sampling and characterization plan.

ERM ' Y ' - THERMO FISHER/99013- 3/31/09



+.SITE.DESCRIPTION '

. '.Theslte snuated )

B j'-'-_f-topography around ,

© the'm mam bulldmg
' ;complehon of the:
-of.aNeutron Source ,ell aLlow Range Calibration Well, a Mid Range

r I

- _FAcmm-LocAHOWAND DESCRIPTION :

11

- The former Eberlme lnstrument Corporahon fac1hty is located at 5981 -
‘Airport Road in San 'Fe County, northern New Mexico (defined as “site”
or “facility”) shown gn Figure 1-1. It is approximately 6.5 miles southwest

of the Santa Fe Plaza, approximately 58 thilés north-riorthéast of the City

. of Albuquerque, and napproxlmately 25 mlles southeast of the C1ty of Los -
;4 Alamos -

the R10 Grande va” to the: west; occuples approxlmately 11 4 acres in

' J

-—_-'I‘hes1tecontmnstwos&uch1mtotahng66600squarefeet(SF) The

' 3’600 sr-') was constructéd by Eberline Instruiment -

D (Flgure 2-2) . The twt bulld.mgs are connected by a covened loadmg dock o
: "« The struéturés consis o aconcrete slab on grade ‘with'cindér block wall -
. construction, with:eit her brick facing or cemenit, plaster on the exterior,

and painted or dry-will construction on the interior. The roof is
constructed ‘of prexcas concrete sections’ w1th an angled ‘tile canopy L
around-the-periirietes of the: bmldmg ‘Selected construction:drawings are

‘ese were'added to'the faallty shortly after the
structure ‘From west to east, the wells consxsted

Cahbratlon Well, anc a High Range.Calibration Well. \Original .
construction sketch and photographs of the wells, including historic
phiotographs of sealed sources within the wells, are provided in Appendlx
C and D, respectively} |

Utilities servicing the facxhty include electric, natural gas for building heat

.and coolmg, as well as] .city water and sewer (Appendix C). These utilities

i1

“ERM . ) S8 0 nmors}mi/m:vsl/oo'

"een the Sangre de Cnsto mountaxns 1o the east and Bt

i s1he locahon, local setting; ; and shows the reglonal S
e site gently slopmg from east to: we&t ata gradlent o



were connected at the time of construction. There is no ev1dence that
potable wells or septic systems were installed at the site. The high
 pressure gas-and water lines enter the facility on the east side of the site
- off of Airport Road. Sink and floor drains throughout.the: fac1l1ty are
connected to the City of Santa Fe sewer system at the rear (north) of the
ifacility that connect to an eight inch sewer main running north on S
Industrial Park Road. A sewer ditch easement exists along the north of the

. facility, which is shown the site aerial photographs (Appendlx E)..

Rewew of avaxlable records site reconnaissance and personnel mterwews
indicaté that there were no Aboveground Storage Tanks (ASTs) or
‘Underground Storage Tanks (USTs) installed at the facility. All materials
‘broughit into the facility wére in small quantities (55-gallon containers or
less); there was no record of bulk dehvenes to, or storage of 011 or

] hazardous matenals at the facility.

. The faahty is-accessed by two dnveways off Axrport Road a gravel drive -
‘o the east that wraps around.the facility to the loadmg dock area,anda

paved drivéon'the west that leads to the main parking lot and access to

- - the facility (F1gure 2-2). The immediate area surroundirig ' the facility is
‘landscaped, while the rear (north) of the facility remains undeveloped :
-Thé parkifig:lot.drains gently to-a shallow unlined ditch: along the western

. ‘edge of the property; which leads to a culvert beneath Au-port Road’

(Appendix C, D and E). The majority of stormwater from the facility, |
including roof drains, lead to the parking lot, with the main roof dtam
connected to a subgrade dry well (Appendlx Q). ;

" The subject property: sits immediately outside the ‘Santa Fe Clty Limit, and .
is currently zoned as commercial/industrial by the Santa Fe County Land -

Use Department. The surrounding properties.are zoned pnmanly

.reudentlal wuh mixed commeraal located along A1rport Road.

'I'he sunoundmg properues currently contain:

. Vacant landto the:immediate north with remdentlal dwellmgs to
the northeast;

e South Meadows Road to &1e east with a commerc1al gas station
(Conoco) beyond

Airport Road to the south with commercial properties beyond to
the south and south-southwest; a school (Sweeney School) lies to
the south-southeast; and

* Residential dwellings to the west.

J— 9 © 77 THERMO FISHER/9%013-3/31/09



. '+ .. --Based ori commnuni tlon withithe County. Land-Use Department:
L N regardmg futurelan use, the Clty of Santa Fe'will'be anriexing the entire
O Lo VAgual Fna"l‘radltroml Hlstonc Commumty mclud.mg the: sub]ect property
it vt (ERM, 2009a) Fxgurn=,r2-3 is"a map of the: future land-use in the-area of the
o - site obtamed from. Clty of Santa Fe zoning website.(City of Santa Fe,
oy 2009) As shown, 31te will fall under an’ "mdusu‘-ial” zoning - .
sedie deslgnatlon and suripuridi ig property zoning will mclude commercral
¢% .+ residential}parks, ai pubhc/ mst:tuhonal T

23 . .’ ' POPULATIONDIS RIBU‘HON

L.« As degcribed previoysly, the former Eberline facility.is located within
"¢ Santa'Fe County-adjdcent.to the Clty of Santa Fe, New Mexico '(Figure 1-1).
Demograpluc daia f' ithe 2000 census are avallable from the US Census

B . ‘populatmn for the eq ",. ty was 129 292,Lmth the; Census Bureau pro]ectmg
Y a 2007 populatxon of_ .?2,955 (andxaverage annual mcrease of

Loews Y

o pOPulatwndata:' | s
B ,'_r.:-;&-'.. '. Y (SRS .o _ _

s Basedonthesxtesl .lhommareaofapprommatelyonesquaremﬂe
: centeredonthe sﬁe Aras consrderedmthe*detalled evaluation of

- population data. WifHin the search area around the facxhty, the. following’

1 R PR censustractsandassf;_xa’cedblockgroupswererdenuﬁed
| i . e CenbusTract 201 Block Groups 2and 3 -
g Census Tract 12.03, %imk Group1; and -
- %2 (}ensus"{'ract 3 BlockGroupsl 2 and3

-------

s  were sorl:ed by comp s 55 d1rect10n inito four quadrants w1th “north”
mcludmg every block :from NE fo NW and §6°on for the remammg
nE dxrecuons - l . ,.

\ .'I!.au.'. - I P4 tgeit AL \ AT

&0 i
;‘:JI i
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2.4

The block-level population data and quadrant location information are
summarized in Table 2-2. As shown, the total population of all blocks was
8,218 with the largest fraction (3,923) present to the east of the facility and
the smallest (575) to the south.

Based on the census blocks, race data obtained for the county as a whole
shows the majority (74.7 percent) of residents are Hispanic/Latino,

- followed by non-Hispanic white residents making up 19.8 percent, wrth

all other races (Native American, Black, Asian, Pacific Islanders, etc.) -

making up the remaining 5.5 percent.

- ME'IEOROLOGYAND CLIMATOLOGY

' Understandmg the meteorology and climatology of the srte area is an

important element of the HSA. Wind and precipitation may carry
radionuclides, and when combined-with other physical characteristics of
the site summarized below, may. contribute to rurioff to surface water or

" infiltration to.groundwater. This iriformation, combined with rainfall rate

and wind direction, will contribute to development of a ConCeptual Site -
Model (C'SM) dlSCllSSEd further in Sectlon 6.0 of ﬁus HSA :

| Santa Fe is located in the northem Rlo Grande Valley of. New Mexlco,

situated in the foothills of the Sangre de Cristo mountain range. New
Mexico in general has a mild, arid or semiarid, continental climate with

.associated characteristics of low precipitation ‘totals, sxgmficant sunshirie, -

low relative hunudrty, and a relatlvely large temperature range (annually
and dally)

Meteorologu:al data and summary mformatlon were derived pnmanly
from the websites of the Westerri Régional Climate Center (WRCC)-
(hitp:/ / www.wrcc. d.n .edu) and the Néew Mexico Climate‘Center

 (http:/ /weathernmsu.edu/). Specific data from weather stations in - .
- proximity to the subject property, including the broadcast station KSAF

‘weather station at-the Santa Fe County airport (approximately 2.5 miles
-west-southwest of the site), a weather station-at the'Santa Fe Police
Academy (approxunately 0.84 miles to the southeast), and the Santa Fe 2.

weather station (approximately. four miles notrtheast of the site) was used
to-describe conditions at the site.

Wind
Based on data cellected-abétWeen 1996 arid 2006 at the KSAF weather

station; the annual average wind speed is 9.5 'miles per hour with the
highest winds occurring during the months of April and May (Table 2-3).
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. 'Preva.llmg wind: dn'eq“tlon, measured hourly. at the KSAF station from 1992
.. to 2002, i8: from the nprth as:shown in:Table 2-4. ‘Figure 2-4 illustrates
rind viz |wmd rose plot ‘of data from the Santa Fe Pohce
' tlon for 1999 hourly féadings: =~

1,

_ Y ,. c stability,. Pasqurll stablhty dlass information was
- sought out based ong ata sets at-the nearest weather station to the site (the

annual Pasquﬂl stablhty to be between C (shghtly '-
ifral), “closér to the neutfal dalgnauon.

Dty wNationakt qc Daph Ceniter (NCDC) dnd downloadéd from the -
e nWesterm Reglon',“', ate Center (WRCE) website for theSantaFe2
TN weatherestauonare stmmarized inTable 2-5; ‘The notmals are based on
. dataco'llectedbetw"( 1971and2;000 Asshown,theannualmean :

v.o - 1 the annual total “hiklis- supplemented by frontal events throughout the
: "} year, linked i inv general-; o Paaﬁc Ocea.n storm movement across the . ..
contlnent n | L ) . L
s g :"'L' ~-"j - ! .
. .-Data: from the. Santa He 2 weather station NCDC normals (T able 2-5) show -
REPREE vthat totalprecrpﬁetro h laverages’ 14:22 inchies. per year. The lowest mean
i monthly precipmuoﬂ (0.5inches) occurs'in February and the highest -
- PTheany precrpltatron (2 25 mchs) is recorded in July. ‘Despite the mean
¢ -normal valuesyit is ngt uncommon fora month 4o pass w1thout any

precipitation in the jd climate of New Mexico.

An annual average s owfall of 194 mches was recorded for the Santa Fe 2

weather station betw "n 1972 and 2007 (Table 2-6), with the highest

o .« ...averages, measureda' December Desplte the:positive average snowfall

' O : -+ - réportéd foriall mon 8 from‘ October to April, accumulation is limited
R ¢ .. and only January has| a pos1t1ve value for average'snow depth.
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-Severe Weather

Relative Humidity

: 'ReiaﬁVe_ hunuthy information is presented for various New Mexico
locations for. both morning and afternoon by the WRCC. Although the -

data set.does not include Santa Fe specific stations; the relative hurdety

- data for the City-of Albuquerque (further south in the Rio Grande Valley) -
is considered representative due to the similar physical setting. The '
- WRCC data, summarized in Table 2-7, shows annual average relatlve
‘humiditylevels-at 60. percent and 29 percent for the morning and -

afternoon time frames respectively. The lowest humidity measurements .
were recorded during the months of December and Ianuary while the

- ._maxlmum values occur dunng May and June.

, Evaggtransplratlon

v As would be expected in an and chmate such as that of New Mexlco, '
-evapotranspiration occurs at quite high rates. Pan evaporationdata . . . e
~ measured from 1972 to 2005 for.the Santa Fe 2 weathet: station (included i m i
‘Table 2-8) show an average annual evaporation of 60.22 inches. Nonet
e evaporatlon is reported for the:months of November through March, and -
the hxghest monthly average is 11 31 iriches in ]une RN

Severe weather events that took place in Santa Fe County from ]anuary 1,
1950 to Noverfiber 30, 2008 are summarized ini Table 2-9.(NCDC, 2009). As

.shown, atotalof 136 severe. storm events were recorded over that time -

-2 tomadoes; '
54 hail events; and
20 thunderstorm-related hlgh wmds

- The severe events in: Sanm Fe County resulted in three deaths, 13 i injuries, -
_ and over 1 2 million do]]ars in damage to property and crops

The duratlon and mtensrty of prec1p1mt10n events antxcxpated based on
data from the Santa Fe 2 weiither station is reported by the National
Weather Service and is included as Table 2-10 (NWS, 2009). As an
example, the table shows an estimated 1.96 inches of precipitation could
be expected ina 60-mmute duratlon event every 100 years.

M | o 13 THERMOFISHER/9013-3/31/09



!MA]..I i

. The US EPA regulate

o pollutants, including

. part:culahe (PM 2.5

v+ Clean. Au‘ Act- The's
amblent air’ quahty

- 1. Atimnment AJ

. six-criteria pol

Standards

20 Nonattammer
the cntena po

5| Natlonal Amblent -Air Quality Standards for cntena o
carbon monoxlde, nitfogen dioxide, ozone, lead, =

qnd PM 10), and sulfur dioxid€;as:défined in the

tandards demgnateethree classxﬁcahons related to
_as - areas m which the concentrations of each of the
utants do not exceed the Amblent Air Quahty

tl

ﬂutanis exceed the standards

consxdered A ir

..'IherearefourNona

. accordmg to-the Nev
Bureau -website-‘(‘ _

‘e Areas - Areas wh1ch have prewously been desxgnated

ent, but wh1ch' have unproved and area’ currently

ent or Mamtenance areas in New Mex1co
:,Mexlco Environment Department Air Quahty
iD, 2009b). All of these areas are sotith of the sxte,
3 with Mexico and Texas. Thé. followmg list and
from the websxte :

Ozone Mamtdnance;are&m Sunland Park e

* The EPA: daxg;nated this area as'a’ margmal nonattainment area for
‘ozone in July 1 995 ‘The nearby urban areas of El Paso, TX and -
Ciudad ]uarez,.Mexlco are suspected. of bemg the source of much
of the air polln tlon in tl'us area.

+ PMIO nonatta .nmen_t area in Anthony ]
The Stabe of NM stibmitted the Anthony PM10 State

TG

Anthony Qﬁa

n Plan (SIP) to the regional | EPA headquarters in

1. "-I'he nonattamment area.is"bounded by .

;1ang1e, Anthony,*New Mexico - Texas SE/ 4la

dlms region around the smelter. The maintenance
es high elevation areas within an 8-mile radius.
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* The Doﬁa Ana County Natural Events Action Plan for PM10
 In December 2000, the Bureau submitted a Natural Events Actxon
Plan (NEAP) for the county of Dona Ana. '

Each of these classﬁled areas are w1thm close proxumty of each other,

. with the nearest to the site being the Phelps Dodge Copper Smelter in-

Grant County, New MEXICO, approxnnately 277 mﬂes south of the former

: Eberhne site. .

_ GEOLOGYAND SEISMOLOGY

Another key component to developmg the CSMis understandmg the |

regional and site geology and seismology. This information will assmt

" with defining the potentlal horizontal and vertical extent of potent:al
~ radiological contamination, as well as the potentlal transport of '
L -contanunants to surface or groundwaﬁer o

e Santa Fe, New Mexlco is sxtuated w1thm the Me)acan I-hghland Sectlon of o
- the Basin and Range Physiographic Province and adjacent to the southern - ... -
‘border of the Southern Rocky Mountain Province. The area.is typified by =

structural basins bounded by block-faulted mountains and rivers incising '

_ . the basin fill deposits (New Mexico Geological Society, 1996). Thecity,
" and former Eberline facility, lie within southeastern portion of the.
- sediment-filled Espafiola Basin, bounded to the east by Precambnan -
. crystalline rocks of the'Sangre-de Cristo Mountains and to thewestby =~~~
- Tertiary age volcanic rocks associated with the Jemez Caldera (Figure 2-5). -

. The Espafiola basin is filled primarily by sediments of the late Tertiary -
" early Quaternary Santa Fe Group; derived from Precambrian rock

exposed to the east and north. To alesser degree, sediments derived from Co
the Jemez volcanic field to the west are present (Broxton and Vaniman,

: 2004). In addition, more recent Quaternary alluvium (five - 40 feet in

thickness) in the form of fluvial terraces and fan deposits unconformably
overly the older sediments (I.azarus and Drakos, 1995)

The Santa Fe Group consists of gravel, sand and clay in lenticular
unconsolidated to moderately consolidated deposits. Interbedded
volcanoclastic sediments are present is some areas. The moré recent basin
fill'(Quaternary) is primarily unconsolidated interbedded: gravel, sand,

silt; and clay.(S. G."Rebson and E. R. Banta, 1995). Broxton and Vaniman

(2004) note that the total thickness of the Santa Fe Group is debated, but
report various researchers estimates ranging from 4,800 ft in the eastern
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" u. and fiorthern part of l:he Espafiola basin to 10,000 ft based on cross-
sechons prepared for] the central’ and westem parts of the basin.

O 7 Strata deposxted pno ; to the basin development including upper
~.Paleozoic: (MISSISSIP ulm to Perrman) ‘Mesozoic, and Cenozoic ,
. sednnentary rocks,. ' : believed by some. researchers (S. G: Robson and E .
o _'* " ReBanta,'19957and o 1 \ers as cited in Broxton and Vaniman,2004) to be
- present beneath the anta Fe Group within the Espafiola Basin. Other
* references report the Ipper Paleozoic, Mesozoic, and Cenozoic rocks were
stripped from the Es aﬁola Basin area completely prior to the deposxtron

of the Tertiary Santa 'e Group (Broxton and Vamman, 2004)

Thus, bedrock forma ,'_ ns that bound the basin e1ther consist of gramte, S
.quartzite, schist, and neiss of Precambrian age only; orinclude marine . -
. carbonates, volcanicsjiand clastic sedimentary rocks of Paleozoic ageand .
clastic.sedimentary r "_'l and volcanic rocks of Mesozoiciand Cenozoic. -
age uriderlain by the P ambnan crystallme rock. (S G Robson and E. R

Banta, 1995 ‘Broxton.

, {he facrhty sits atop basm-ﬁll sedlments of Teruary to
igyre 2-7:is'aigeologic map of the AguaFria - :
ple that includés the'site. As'showr on the map,
iconsalidated sheet-wash - deposits. drrecﬁy underlie .
'temary alluvial sedm:\entsecpected tobepresent
! Lazarus and Drakos (1995) the alluvmm varies in

o overhes Tertlary to 0 i temary formauons mcluded the Santa Fe Group,

L The Ancha s sxm:lar :o the. underlymg Tesuque Formatlon, havmg been

“strata is' dacnbed -as ;meklsh-tan gravel interbedded with minor
-amounts of sands and: srlts (McAda and Wasxolek, 1988) that lies
unconformable atop e Tesuque. -

| ; . The.Tesuque Formatipn, consisting,of alluvral fan and fluvial deposits, is
'vanously descnbed ’1 pmklsh-tan soft. arkosrc, srlty sandstoné and minor

L e stone” (McAda and‘Wasiolek;1988) and “pink, tan,
: O , L e buff-colored sﬂty to cpnglomeratic:sand and sandstone typically
Nt o Jand siltstone-beds” (Lazarus and Drakos, 1995).
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Whereas the Ancha lies undeformed- the Tesuque Formation dips to the
west approximately 10 to 25  degrees (Lazarus and Drakos, 1995; McAda
and Wasmlek 1988)

Based on soil bonngs conducted in Decenriber 2008 and ]anuary 2009 toa
depth of about 40 feet, the geology of the site consists of unconsohdated
deposus thh the folldwing general sequence of deposits:

* Sand and | silty sand, generally present from 0-20 feet below
ground surface;

. Clay up to 4 and 4.5 feet thick, generally present around 20 feet P
~ below ground surface;and L '

N * Gravelly sand, generally present below the clay layer and

- contmumg down to 40 feet below ground surface

_The soil condrhons were damp to moist, but not wet mdlcatmg that )

. groundwater was not.encountered at any of the soil borings. Soil borings -
-, logs.are provided in a soil sampling: report dlscussed in Sectlon 6. 2 of thrs
'HSA and prov1ded in Appe.ndrx ] : -

| R_egonal Geolggrc Structure and Tectomcs -

. The structural geologxc features of the Santa Fe, New Mexico area are the -
. result of relatively recent geologic activity, Tertiary and younger. As
. . . discussed.above, Santa Fe i$ located near the eastern boundary of the. =~
o Espanola Basin (Figure 2-5), which i is one of a number of intérconnected
. . basins.that make up the.Rio Grande Depression. The development of the
" basins is the result of continental rifting that initially began 29 million

years ago.and continues today. Figure 2-6 includes a geologic timeline -
and summary of geologlc events for the Santa Fe area.

The nftmg that followed the early Tertlary Lararmde orogeny and creahed
T theSangredeCnstorangetotheeast is described by someasa -
~ continuation of Laramide deformation (Chapin, 1979; Cather, 2004; Smith, -
. 2004). . The extensional forces which followed the compression of the

Laramide created.a series of uplifts and associated. down-dropped fault
blocks of significant elevation differences, as evidenced in'the thickness of

Jbasin-fill sediments along the Rio Grande Rift Zone (Chapin, 1979).

Fault zones mark the structural boundanes of the Espariola Basin (Figure
2-8), including: :

* to the east, north-south trendmg buried thrust faults along the
Sangre de Cnsto Range, suggesting that dunng basin formation
Laramide and older faults may have been exploited;
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* to'thewest, Pa}anto fault zone and possibly the Cafiada de
o L . .Coclun fault.zohe further west; both north-trendmg (Broxton and
0 ) Vamman, 2004); and
- . normal faults r.l’ll the Embudo fault zone to the north.

_" clant structural features of the area also resulted from |

B the reglonal nftmg - olcamsm liriked to faultmg and crustal thinning -
within-and: ad)acent g the Rift Zone'in the Santa Fe area began around 14
million years ago an 'the resulting Jemez and Cerros del Rio volcanic

' fiola Basm on the west and southwest respectxvely

As would be -expecte 1consldermg the tectomc settmg of the reglon

- from-the New-Mexicq
{es for the'state and. bordermg areas for the time .

: ! _. S  catalogs of éarthqual
e ﬁameof1869tol_'*4Flgure 299 (from Saniford, Lin, Tsai, and Jakash, .

.. '2002) illustrates the € 1centersofearthquakesmthereg10nhavmg S
. ‘moment magmmdm" 3.0 or greater. A total of 155 events'are plotted for - < -
. the'time period of 1952 t0 1998 Evldentontheﬁgurelstheconcentrauon
S " . of events (36) in an’z _refenedtoasmeSocorroSelsnucAnomaly, R
| B = " approximately 140 mile south-souﬂ\westof Santa FeSeiémicity in that
insfR area is'attributed to thustal thinning and the presence of a large mass of
_____ magmabeneath( /Lini; Tsaiyand Jakash, 2002).-Of riote area-

iciedr duakes ‘along-anidéntified fracture zone trending:
L € fifea nofthofSantaFealbng pOs:
¢ thieEmbido fault zo1j¢ that bounds the Espafiola Basin to the north) and
.. the‘absericeof vbvioys seisific: actmty u'endmg north-south w1th the Rio
Grandeleft ol :

L .'BroxtonandV,." an
ST thewesterhboun"‘ L'I
S T earthquake'occurred .

' * Fe Accordmgtothe,_,

19‘18 approxunately 25 itiles, southwest of Santa
mted States Geological Survey (USGS) website, the
> snsity bf the event.was VII - VIIl with feports of a
'surface and residents bemg thirown from their feet

. rupture of the earth 5
- : (USGS 2009)

[

m

O percent grav1ty has a t 0 percent probablhty of exceedance in 50 years.
The UsGS referéﬁc*éls, at 10 percent: gravxty “may be the threshold for
damage to pre-1965 sfructures”.
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SURFACE WATER HYDROGEOLOGY

The former Eberline site is located in the Rio Grande Basin, w}uch is
typified by perennial mountain streamflow (denved from snowmelt and -
late summer rain) and ephemeral flow in the streams from the base of the

. mountains to the Rio Grande River (RF Weston, 1995). Presently, flow in

certain basin streams is controlled by release from dams used to collect

. surface.water.for mumc:pal use. Per the Office of the State Engineer, in

2005, surface water accounted for approximately 21 percent of the public

- water supply that totaled 12,967 acre-feet.

S Suﬁace'Wateriin the "area surrounding"ﬁie site includes: -

-+ The Santa Fe River, approxunately 0.8 miles north;

‘e An intermittent d.ramage approxunately 0.4 miles south and .
" southwest of the site that feeds the Arroyo de los Chamisos;

. -"I'he RlO Grande RlVEl' located approxunately 16 miles west; and L

o _."- COChltl Reserv01r on the Rio Grande to the west, which mamtams a |

permanmt pool of 50,000 acre-feet. _' £

' Ther nearest suxjface..waher feature for which flow data is available is the .

. 2007 to'S by
- feetpersecond (cfs) mthapeakﬂow of 348 cfs occurring on July 16, 2008

Santa Fe River. The river experiences intermittent flow primarily due to .

_ controlled dlscharges from two reservoirs located seven and nine miles

upstream of the site, respectively. These reservoirssupply between 33

.' and 40 percent. of the City of Santa Fe’s public water (Roy F. Weston, 1995; .

Robbins, 2005).. Thé nearest stations where flow is gauged by the USGS
are approximately nine miles-upstream (between the two reservoirs) and.

: _approxlmately 10 miles downstream at a location above Cochiti Reservoir.

As the upstream station is above a reservoir and therefore is flow-
controlled by the city, data for the downstream station number 8317200
‘was considered more, representative of flow near the site. From October
r.2008; the mean discharge in the river was 6.02 cubic

(USGS, 2008). 'IhemeandxschargefortheZOOBUSGSwateryearls
illustrated in the plot on Figure 2-11.

The former Eberlme site lies out51de the 100-year ﬂoodplam of theSanta -
Fe River in an area characterized by FEMA as “Zone X - 0.2 percent
annual chance flood” as shown on the Flood Insurance Rate Map included
as Figure 2-12. Surface drainage at the site area is to the west and south
based on the topographic map (Figure 2-1). )
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2.7

: Quatem’ary alluw

‘GROUNDWATER H')'(Dkomc;y

. Within the: Es"pdn'ola

Basm, the Tesuque Formatxon is the ‘most sxgmﬁcant

water-beanng unit and the primary aquifer for-the City of Santa Fe (Roy F

Weston, 1995;" Lazary
detectad at the topo!

Grande River (or its fr
and West, 1995; Laz4r e
: gl iﬂow patberns within the Espanola Basin, bemg from L

I' 1

easttowest consiste
mounmms and the K
* water. Alsoshown :

Depth to: groundwa :\ .'

" and West,1995): Wa

data was available rei

the sme

- An mventory of wat
P :;ﬁ-foﬁr-squa're miles ang
./ RBE; aﬁd'SECuons 6’ !

Mexleo()iﬁce of the'

is and Drakos; 1995)." Shallow groundwater has been
.the Tesuque ‘along the contact with the overlying
at some locauons, though the occurrenceis

us and Drakos, 1995) Fxgure 2-13 illustrates . -

t with recharge areas iri the Sarigre de Cristo -

uf’ Grandé River as the pnmary receiving surface -

ith approxmately 26 percent of the pubhc water

1 mmostaxeawellsmgreaterthanZOOfeet(Lems

'\lymg alluvium boundary in close proximity to -

i1
garding the depth to groundwater directly beneath

o)

: f.-'in‘cludm' g topographié Sections1 and 12, TI7N,
_d 7, T16N; RIE) was conducted through the New
tate Engmeét (NMSE, i2009). The resiilts show 187 -

wells in the area searthed, withan average water- depth of 309 feet below

ground surface. The

© . indudedh AppendikF. '
. PR = -

slearch results for the four topograp}uc sections.are

* Groundwater is the gi

mary riatural resource present in the vicinity of the

- JsiterIn 2005 ground W ater made up approxunately 59 percent of the total

water withdrawal for Sanm Fe County'(per Office of the State Engineer),

and 3___1,810 acre-feet
supply, irrigation,-

f water were femoved from the aquifer for public
; commercml/ mdustnal uses. :

[aer is:reported'to be: present at depths of less than 25 .
- feetat the: Tesuque/ v
thefSanta Fe River (L
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e the localized effects of  pumping wells that supply . -
theC1tyofSaner ot

is'and:West, 1995; Lazarusand Drakos, 1995). No R

supply wel]s surroundmg the sxte (approxlmately L
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As illustrated in Figure-2-13, the direction of groundwater flow is

generally to the west, perpendicular to the groundwater flow contours.

Lazarus and Drakos (1995) report Tesuque Formation hydraulic -
conductivity ranges from 0.2-6.0 feet/day in the Espanola Basinas a -
whole with:an estimated rate of 0.7 feet/ day in area of Santa Fe. Those

"+ researchers-also note an unpublished pumping test at the time fromacity = '

supply well that yielded a calculated conductivity of three feet/ day.

~ However, bail-down and slug testing yielded a range in hydraulic
“conductivity locally in the shallow alluvium/Tesuque boundary aquifer

of02t004feet/day([.azarusandDrakos, 1995).

NATURAL RESOlIRCES

Natural resqurce productlon, fuel and non-fuel continues to. play a -

significant fole in the .economy of New Mexico. Per the New: Mexico _
Energy, Minerals-and Natural Resources Department 2008 Annual Report,

P the production value of minerals in 2008 exceeded $2.2 billion dollars with
an additional $2 2 bxlhon in state revenues from oil and gas productlon

- (NMEMNRD, zoos)

7" Santa'Fe County’ 5 role in natural resource- produchon falls pnmanly in
- - .-the minerals. area, w1th aggregate in the form of crushed' stone, sand and
_‘gravel, volcamc cmder, clay, ‘and pumice all being mined in the area. The
'county is, cxted in the annual report asa leadmg producer of | purmce and
- sxhca flux. ~ ° _ . - :

- | Oil produchon is very ].umted in the county, 17 barrels i in 2006 and 81 in
- 2(!)7 and there was;no natural gas producuon.

Inthearea surroundmg the former Eberline facility, commercml aggregate

pits are common along the Santa Fe River to the north and northwest of
the site, with the nearest pit located approximately 0.6 miles away No

‘mineral resources have been 1dent1ﬁed or. mmed on the site 1tse1f

'I'HR!-MTENED OR ENDANGERED SPECIES

Based on a search of the onta Informatlon System of New Mexxco
(http:/ / www. bison-m. org/ speciesreports.aspx), there are 32 animal .
species in Santa Fe County that have status designations. These include
three bird species listed as “endangered” at the federal or state level and
10 species (eight birds, one mammal, and one mollusk) listed as
“threatened”, as detailed below. In addition to the formal demgnatxons,
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‘ -rthe state mambamsan mfc")rma'l “sensitive taxa” list thaflinélqdes 19 other
wh .-.‘-U'. specx3L et [{ ] . - . : .

'oldemgnated as?’ endangered include:

e the Téast rrferh (Stema antzllarum aﬂmzassos)
TR R P B s

v © i 1Species with - currerjt: t‘state or. federgl status of “threatened” are:
- Bald'éEaglég(H - tusleucocephalusalasaanus) '

Burrowg\g l (Athene cumcularza hypugaea) .
. Mesxicin Spotted Owl (Stix occidentalis lucida)
' TTOoWw (Ammodmmus bmrdu)

S T I

. ?\~1'|

'n " _bngenes) andthe

L iar]

’2008 B"' rgmlRemew found at "'

'- -"SanmiFeCo ”tyWeiﬁrecommended for acha.nge"'statué i 2008

K At the: San’oa Fe famhi y( there are no public records mdxcatmg the presence

Folr i

of any

v sboﬁHdariés'aﬁdwhﬂé&eseahmalsarenot
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- 3.1

FACILITY OPERATING & LICENSE HISTORY

’ u\msn VIEWS

- . -Inorder to develop operauonal history for the site, ERM identified

persons of interest to be‘interviewed based on their work experiences or
tenures with Eberline-TMO. Information obtained included the
individual’s responsibilities or positions, their recollection of the history of .

‘use, and most importantly the handling and storage of radiation sources
. and radioactive materials at the Airport Road facility. ERM

mdependently developed an initial list of 22:known former employees
who were involved in the operations of thls facxhty, only four. of these
names were prov1ded' by TMO. - -

A quesuonnane was- developed wtuch mcluded a request to name
additional former employees who were'involved in operations to develop
further interviews:with'individuals whose selection was nottpotenually
biased by the knowledge of the interviewers or ERM staff. With the

. exceptioniof four additional names, the namées.of former employees :
- providéd during the interviews were on the initial list. The complete list of

those interviewed: and the content discussed has not been disclosed to
TMO beyond the contents of this HSA in order to maintain the -

o conﬁdenhahty of the respondents and the mtegnty of the hlstoncal

mvestlgahon.

 The former employees mtervxewed to support the HSA mcluded past '
. presidents, Radiation Safety Ofﬁcexs (RSO:s), engineers, managers,
techinicians, shipping and receiving personnel, and members of the *

Isotopes Committee; with several that were employed when the Airport

- Road facility first began operation in 1968. Unfortunately, one former
employee of great interest who served as the RSO during the receipt of the
Americium Nitrate (AmN) was not interviewed due to his recent death.

The information provided by the interviews, such:as operating history,
areas of source storage and use; and known releases'is provided in the
applicable:sections below. : :

-_  ERM ' : 23 o ' . THERMO FISHER/99013- 3/31/09



3.2 ~ FACILITY OPERATING HISTORY

O o . Eberline Instrument orporation moved from a facility on Early Street in
~ ' Santa Fe into the A ort Road facility in1969. This facility has operated
under the State of N¢y v Mexica RCB license Number CS067-25 with
amendments and reris: als from 1969 to present (Appendix B).
-, The: radmacuve Jmatexi hcense allowed Eberline. to. 'use, store, accept and
transshlp rad:lauon urca “and radioactive materials in-a safe manner to
. customers:; ‘Eberline ‘as in the busmess of desighing, prototyping,
manufacttu'mg, and servicing mafycataloged types of radiation
. detechng(and monitdz g instruments, detectors, devices and systems.
~ The cusbomers for. th s products ranged from nuclear power utilities,
national, nuclear la bo atones and their contractors, radionuclideand
- source. manuf rers, nuclear medrcme departments at medical- centers,
hospitals and chmcs, adxatlon’therapy centers, and many of the other
approxlmately 20,000 plus radioactive materials licensees of the NRC
Eberhne was a lea g g supplier of: radlatlon detectors e
The radmactwe 0 _', eis and mabenals were of several types, mcludmg
‘cencapsulated or sealdd photon or: gamma-erm'cters ‘usedin'the deep - .
. o - shielded el.lsf s _' " orlower; level photon sourcesmamly usmg _
o v e Cesrum-137<or Cobal -60 radionuilides, and electroplabed ‘alpha or beta-
' - o gammasourcaand cUramumsoumesusedforprecxsebem
-, jemission rates, ‘The 1at10n sources arid radioactive/mitérials were used_ -
40 l)detem'une the: .!2 miiin detectable’ activity or concentration thata -
" given radiation detec hon $ystem could measure;:2) check for the proper :
- rad1at10n response of]z an instrument.or system over time and /or; 3:--
S cahbra_te orrecalibrat e]a radiation defector or.system for linearity,
precxslon or accuracy Cahbrauon sotirces were, generally in.a sealed form,

© i exceph: for. sources th. tiwere used hlstoncally for calibration’of hqmd or. .
© ,gas momtonngms I ents The srgmﬁcant exceptionsinclude asevenCi
", . source of Am-241, whi mpresenﬂy being stored 6n site prior to transfer,
cand a da_n\a'ged 16.Cil(s-137 source-in a calibration well, whrch will be :

P remednated U"ranium and thorium'were also'used in oxide forms
_ n.on, the Am-241 source- matena.l is prov1ded in .
: 'q ol ._:Appendxx L. Am-24_ !{v nnéver used in producuon at the Santa Fe facility
" but was transferred #6m the Albuquerque site prior to TMO divestiture
for storage. ' :

The areas of the facilify that stored or managed radiation sources and
radioactive materials Were identified during the interview process, which
-is summarized on Figure 3-1. Storage and handling areas included the

| following;
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¢ Engineering Source Storage Closets; -
. thppmgandrecelvmg areas; _
. Customer s'ervice areas; and

. '-".Laboratory and cahbratlon areas. -

Storage ‘was wrthm clearly identified rooms- and areas of the fac1hty The |

two remaining areas are the well-source room and the radiation source

_storage room, both of which are locked and alarmed. ‘The current
- '.ﬁmventory and location of radrologrcal sources is prov1ded in Table 3-1.

- Other rooms ar.areas of interest where potentlal radloactlve :
- contamination may be present include the areas identified where Eberhne: R
: products were returned by customers for service:. Since radlatlon survey .. -
iristruments were used by clients inlocations that contain radloactlve T
“materials; it is possible that retumed instrumeénts may: ‘have been asource ...
... of radrologxcal .contamination. Theareas of interestinclude rooms where .© .
- ‘Eberline products were received and serviced. These -areas that stored. -
" radiation sources or radioactive. matenals were previously’ surveyed in
2008 by ERM/Dade Moeller and found to be free of radxologrcal
-'--contammatlon(seeSecuon62below) S :

All radiation sourc’:es and rad_ioacﬁ_ve matenals used,i handled or stored at
the Airport Road facility were maintained by people who.had received -
training specifically designed to ensure the safe use, handling and storage

. of those materials. All manufacturing and- engmeermg personnel were
 trained as radiation workers and the remaining employees were given

basic radiation safety training. The training consisted of a review of the

" jonizing radiation physics for alpha, beta, gamma and neutron radiations, -
. "and an emphasis.on the exposure mitigating factors of time, distance and
- "shielding under the principles of As-Low-As-Reasonably-Achievable -

" (ALARA). Following this training and based on their level of training and
“authority, a list of personnel approved to use, handle, transfer or store
- - radiation sources and radioactive materials was published for in-house - .
* use. This training was administered by the Eberline RSO trained in the
: comprehenswe practice of health physrcs

The facrhty has continued to be occupied by TMO since termination of
operations in June:2007. Site operations since this time have been limited
to maintenance of the facility; removal and/ or disposal of radiation
sources, preparations for remediation of the source wells through
characterization sampling, and preparatlons for decomrmssromng and
license termination.
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- Cominission (AEC):

.~ 'SNM-289: Thisilice
A - (Eatly Street) andthe
¢ Number NM-EBB-BI.
' untilithe-fall of 1985

: -ﬂ_responsrbﬂmes IRT i

outhned ina: coby of

o | ventoryforeaded

R FAC’ILITY DECOMM

;. - faility> Asindicated]
~ shipments;of licensed

. -.sourcesandprocess _
o1 - sandiwill be-disposed

FACILITY LICENSE lmsmmr

‘The forme'r Eberhne 1

to transfer, receive,
~ operation in 11969.
State of New Mexico
' hcenses under the

Santa Fe (Au'port R

ac111ty onAirport Road in'Santa Fe has beén licensed
ssess and use radioactive ‘material since it began
erline first requested a radrologlcal license from the
in-17 December 1976 to consolidate their ongmal

'C formerly known as the US+Atomic Energy

'-1 C BML No. 30-00692:03 and AEC SNML No.

' ",covered two Eberhne facilities,'one in SantaFe =~

other in Albuquerque, and was assrgned License
f-OO (Appendix B). ‘This license remairied in force
hen the hcense was drvxded ‘and’ the facxhty in

.....

number: 6067-25) It
comparues;from' i

~and Xetex between'1
~act1v1ty level,-and auf

X orriia. along w1th thelr radloactxve matenals license
“1982 and Natlonal Nuclear, Reactor ‘Experiments
5-1987..The possession limits by: radionuclideand
:honzed -activities'for thé Airport Road: facrhty are
tl?e hcense, wh1ch is- prov1ded in. Appendlx B

to mamlam records of. radroactwe matenals in

‘The. hcensee is requirgr

+ theéir posseismn ds'w]
The source inventory
provided in Appendb

’a—‘

Efforts are: ongomg g

pll as récords’of recelpt or shipmient: fof five years.
that éxisted soon after.termination of operations is
mK. This inventory predates t the most recent
ﬁotheRCBmZOOB(TMO 2008).

} §

u!ssronma HISTORY

Based on former emﬂloyee interviews and review.of site: records there ‘has .
been no radrologxcal 1~dme

dlatlon performed at the site..

) remove all radrologrcal source. raterial from the
above, several recent campaigns have resulbed in

ma]orsomcesatthe

“ . 4Cilof'An-241 which Wi

shrpment and 16 Ci’
1). -Scoping surveys

:materials to.other TMO locations.-iThe. remammg

he include an irradiator with three sealed sources, 7

‘be converted to specxal ifottn o' enable future

f Cs-137 associated with:a breached source ' (Table 3-

d searches of the facility uncovered minor sealed

Aaterials; which are currently stored in a locked safe
ith the Cs-137 source material. -
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3.5

- HISTORICAL SPILLS & ONSITE BURIALS

. This section. documents historical radiological Spllls releases or bunals

that may have occurred at the site based on interviews with former
employees and review of available records to support radiological
decommlssmmng and termmatlon of the radioactive material license.

Each of the former 'emplojIees' interviewed declared that, to the bestof -

their knowledge and with only two exceptions, there were no releases or
spills of radioactive materials at the site during their tenures with
Eberline. One reported incident involved the release of licensed .
radicactive material was a spill of Carbon -14 ina dosunetry trailer

" located outside the building (date unknown). Based on facility records
... and personnel interviews, there is no indication that the release occurred
S outmde of the traﬂer or that there was any envuonmental contaxmnatlon-_ .

- “who at the time shared the radioactive matenal license with the Sarita Fe' .
' facility, Subsequéntto this Thermo Fisher divested it's relahonsh1p mth o
-~ ‘theAlbuquerque operatxon. The trailer apparently housed a dosnneter -
‘+ read out facility.: ‘The use of C-14 was presumably associated with. - _' =
- calibration or-source checks of radiation detection instruments. The o
-'quantity of C-14 released is unknown, but typical use associated mth

dosimetry would have been minor. There is no mention of processes that
would have involved significant quantities of C-14 either within the

" - interviews or as a’ hcensed component

| The NRC's default screening level for C-14 on structural surfaces, s
3,700,000 dpm/100 cm2 (NRCFR 64134) which is approximately 100

times highefthan thé default screening level for Cs-137 (28,000 dpm/ 100
cm?), indicating; that C-14 is less hazardous than Cs-137. The scoping

-survey of the floors and walls of the facility (discussed in Section 6.2),
" ‘which inclided beta radiation monitoring, would have detected a small -

faction at either screening levels. Wipe samples taken from the facility

- were analyzed by liquid scintillation counting, which is the best industry

practice for detection of loose C-14 contamination, d1d not detect
radloachwty above background levels

- This mformatlon will be mcluded in the planning for the fac1l1ty scoping

survey and outside surﬁaal sampling.

The second incident involved the apparent breach of a sealed source ina
calibration well.  This source contained an estimated 16 Ci of Cs-137. The

' material.is presently in the high range subsurface storage well and plans

are being foimulated to remove the well and ‘the source material for
disposalas part of site decommissioning and license termination.

ERM _ . . ) .'_-27.' - nmmonsmms-s/m/oe )



14

.o

There were no.other reports of accidents, incidents or events regardingithe
handlmg, shxppmg or storage of radiation sources or radioactive
matena]s at the site.;[None.of the intervieweesreported the misuse of

h g e !
radxatlon sourcesov 1 i _

planmng of outsrde ;!il sur_veys.a.nd samplmg.

REVIEW OF AERIAL PHOTOGRAPHS

ERM conducted a remew “of avarlable historic aenal photographs to venfy L

reported mformatroq gn site use and identify any areasof disturbance that "
could beassociated wi B

th poss1ble unidentified dumpmg of release of -

radrologlcal. i _ benals at the site.- Aenal photographs rev1ewed

e deveiopment threugh ithe 1950's, consistent with
1s in an aerial taken in 1973 five years after

sed on a’ review of operational records and

as placed over t!us drlx:h in, 1978 and another ditch
'éonstructed around ‘this addmon andwas =~

appears tO have D e €] .
(backfﬂled) sometrme in' the rrud to:late 1980’s

subsequently remove

¢been sourced ‘from construction projects ad]acent to
thesite, unrelated to Ei)erlme opetations. Sité photographs taken on’6

= m - o . .28 THERMO FISHER/99013- 3/31/09
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- March 2009 shows that the area has been cleaned up, with minor evidence

of building debris such as pieces of concrete, pipe and roofing material
(Appendix D). Two concrete sections (about 1 foot by 4 feet)remainon -
the site. . :

A softball fleld existed north of the 31te in the 1980’s, however it is no
longer present
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-. RECORDS REVIEW|;

' 41.- .  OVERVIEW

' present" ted inAif .

'technology used in’

* unmapped sites are
“have énvironmentally rumpacted the subject property.

'Readlly available rec >rds were reviewed and/ or obtained from federal,

through data base searches, VlSltS and

mphance, which allows for further assessment of
ol dltxons and comphance hlshory ' :
nt ly licensed by the RCB and their records were . .. "~
encies apphcable to the facility include the City of
ili 'es ‘Department which is responsible for the dehvery_" '
_'ollecuon and treatment of wastewater and the .
ispo :__ofrefuse :

for Testmg and Mata;als (ASTM) databases reviewed in the EDR report
and notes if any sites (mcludmg the Airport Road facility) were identified

- .ihftt\e-sPedﬁéd radiuas being listed in pertinent environmental

.sltes w1thm the AST M-specxﬁed dlstances are

database search is based on available census ‘data’
and is-only accurate:
a list of unmapped sites for which inadequate location information was -
prowded ERM has reviewed the list of “unmapped” sites to deternine’ 1f
these sites are within the study radius. If the “unmapped"”sites appeared
likely tb be within the Search radius for a specific database, they are

'dJscussed 'in the secti hs that follow.

Based on maps of th area, the required database search radius for a given
database, and the sit reconm1ssance, it dppears that none of the pertinent
"thm the deSIgnated search distances and /or could

ERM .. ... 30 THERMO FISHER/99013- 3/31/09
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Sites identified within the study radii were evaluated to determine if they

. are lxkely to have adversely impacted the subject property. The criteria

used to evaluate the pohentlal for adverse unpact to the subject property

: mclude

e Distance from the _subject property;

e .Expected depth and direction of groundwater and surface water
- flow;

_ o _ Expected storm water f_low direcﬁom and
o The presence/absence of documented contarinant reléases at the

identified sites that have not been remedled to the satlsfachon of
_regulators -

- The 1dent1ﬁcahon of a'site as potentlally up-gradlent ot down-gradzent is

based on.the expected-direction of groundwater flow to be down-gradlent
ma]ldu'echonsasthesue:sontopofalull S cL

" The EDR report prowded search results from the followmg sources

revzewed for the followmg years A o

| Source'of Infornation | Years Reviewed

City Directories - "] 1963,1968,1973,1978,1983,
Topogtaphic Maps " | 1951, 1977, 1993, 200
Aerial Pngphs | 1935,1951,1954, 1973,1975,

| 1978, 1980, 1981, 1982, 1987,
(mclude aerials‘in provxded in - | 1991,1996

_ Appmdu]:'.)

* The following sections summarize the EDR findings and records reviewed

from the various agencies responsible for implementing and enforcing

_radiological operations at the facility.

FEDERAL RECORDS

elx__n_um Site Assessment - A Preliminary Assessment Report (dated
March 1995) was conducted by Roy F. Weston, Inc. on behalf of the US

EPA and under the authority of the Comprehensive Environmental

Response, Compensation, and Liability Act of 1980 (CERCLA) and the

. ERM o 31 “THERMO FISHER/99013- 3/31/09



“

STA‘IE RECORDS

- Superfund. Amendm nts and Reauthorization Act of: 1986 (SARA) at the
" facility (Appendlx i Faahty-related~envrronmental “concerns” included -

the on:site'drum storg ge of perchlorethane, thinners, solvents, paints and
spent radioactive malerials on.a concrete slab.inside a locked fence. No
evidence of spills or l were: reported or observed during their site

visit. The report statg that the thireat to groundwater, surface water, soil

exposure and air migy ation pathways appearéd minimal. The subject

~. property-was listed o 'the Comprehensive Environmental Response,

Compensation, and blhty Information system No Further Remedial
Action Planned | Olﬂ " NFRAP) database. This designation signifies
that the assessment S is been-completed and that the EPA has détermined
that no further steps_ vill be tzken to list this site on the Natlonal Priorities
Lt (NeL.

 RCRA Status - The fakility was identified on the RCRA-SQG and TSDF
~+" " database under EPA D Number NMD007106776 as a small quantity
... ‘genierator,(SQG): and it eaiment storage, or disposal facility (TSDF) of

hazardous waste. : sub)ect propeétty received:six-violations between -

-"1984and1995 Alls :wolai:onswerenunorandwerebroughtbackmto
""__'_comphancematlm Jmanner oo S

e "FINDS Database _ ,s1te or; fac:hty was: also 1dent1ﬁed onthe Facﬂlty

Index Database Sy e (FINDS), likely as a result of the facility having a-
RCRA EPA identifica on number (NMD007106776) for the generation of

. .hazardous waste Be des the hstmg, no further information was prowded
 in this, database '

Other Fedefal Recor ds Other federal records (such as USGS and FEMA) -
" were assessed {0 obtait mformahon about physmal properties of the site
_-dlscussed elsewhere f the HSA. These records primarily consisted of

geologlc and:hydrolog; c information, topograp}uc maps and ﬂood zone'
1dentlﬁcahon. 14 . .

- |y

' b.'i : i

o :ERM visitéd the,RCBs on 6"March 2009 to review available records.
Records included cor; réspondence bétween theiRCB and the faahty, RCB

CERMC . 1. 32 THERMO FISHER/99013:3/31/09




45

- The RCB.performed- periodic, unannounced inspections of the facility,

with violations cited'in 1990, 1994, and 2000. These v101at10ns involved
the documentation of leak tests at the required intervals, proper posting of

radlologxcal areas; inventory.records not correlatmg with the license, and
- procedural.changes not being provided to RCB. These were subsequently

resolved in a timely manrier to the satisfaction of the RCB.

The RCB issued an Administrative Compliance Order (ACO) to TMOon °
28 February 2007, which stemmed from an allegation forwarded to the
RCB from the NRC on 24 October 2005 in regards to site security and .
source inventory. The allegation was confirmed by the RCB through two
facility inspections on 3 November 2005 and 22 December 2005, which

" resulted in a Notice of Violation (NOV) being issued 3 February 2006.
-~ Further inspections of the facility were performed by the RCB from 19-20
- - April 2006, which identified license and regulatory violations and lead to -
" ¢ issuance of the ACO and payment of a civil penalty: All NOV and ACO
issues have been resolved by 'I'MO to the sahsfactxon of the RCB

. For the most part, other state agencies regulate and have ]unsd1ct10n over

. - the non-radiological aspects of the facility. For completeness, ERM visited = .

' the Hazardous Waste Bureau on 6 March 2009 to review avaxlable records. "

" ‘These récords confirmed the facility’s RCRA filings and current RCRA .. -

- operating status'as “clean closed”. TMO is currently registered as anSQG -
-asa re'sult of waste generation during clean'out/ s‘hutdown operations.

- TheNM Groundwater Quality Bureau was contacbed and their =~ .
‘information on the facility was limited primarily to the Prehmmary : _
- Assessment Report performed by the EPA in 1995 discussediabove (ERM, L

2009b). The Bureau recently sent a request to the EPA (Region 6) to _
perform a reassessment of the site based on continued operatlons at the
site (NMED, 2009a). A site visit was conducted by the Bureau on 26
January 2009 to fanuhanze themselves w1th the site. '

Y

" LOCAL -RECORDS"

The facility has since construction, been connected to City of Santa Fe
water and sewer system, which is managed by the Public Utilities
Department. A sewer ditch easement for the City of Santa Fe

transverses across the northern portion of the site. Prior to 1993 Eberline
was permitted to discharge process | waste from two spray paint booths,
however, has been designated as a “no discharge” permittee since that
time, discharging only sanitary wastes from bathroom facilities and sinks.
Limited environmental files are maintained on the facility at local
departments, including the Santa Fe County Assessor’s Office, Planning
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: DECOMMISSIONING OBJECTIVES

"UNRESTRICTED LAND USE

" The process of decominissioning reqdjres the safe réemoval of the facility
* from service and confirmation that any residual radioactivity that remains

is at a level that permits release of the property and-termination of the
Radioactive Material License. TMO is decommissioning the facility and .
planhing an unrestricted release of the site. Unrestricted release requires
that residual radioactivity associated with the former use of licensed '
materials at the site, as distinguishable from background, results in a
potential calculated dose from all pathways that does not exceed 0.25
mSv/yr (25.1mrem/yr). In addition to this dose criteria, decommissioning
activities will attempt to-reduce residual radioactivity levels'to maintain

the dose as-low as-reasonably-acluevable (ALARA). The ALARA criteria
takes into account the state of technology and economics in reducmg site-
related rad10achv1ty : : o -- :

Based on the low level of contammatlon expected at the site and scopmg
surveys completed to date, it is anticipated that screening criteria - -
provided in 10 CFR 20, Subpart E, will be used instead of developing site-

~ specific dose &txmat& Available screemng criteria may mc:lude

e A look-up table for common beta-/ gamma-enuthng radronuchdes
. for bulldmg surface contamination (63 FR 64132, November 18,
- 1998); "

* A look-up table for common radionuclides for soil surface
contamination (64 FR 68395, December 7, 1999); and

. Screemng levels denved using D and D, Versron 20, for the speaﬁc o

- radxonuchde(s) usmg the code’s default parameters

As dxscussed with the RCB, the decomrmssromng objectives will be
outlined in the Decomnussmmng Plan, including Derived Concentration
Guidelines (DCGLs).to be used for site release, an estimate of anticipated
future dose upon release, a summary of ALARA evaluations, intended
institutional controls (if any) and financial assurance (RCB, 2008).
Information derived through the development of the HSA will act as the
basis for development of the Decomnussmmng Plan, whlch wxll outline
during the HSA, including identification of remedial areas and site release
goals, final status survey requirements, and financial assurance.
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v Following public n ce and dpproval of the Decomrmssmmng Plan by the
RCB, TMO would ‘th n apply for a termination amendment of the license

and subrmt cert:fica i
accorda.nce wrth the
Mexico Radrauon Pr

Code (NMAC) Title $0.3.3.

CLASSIHCATIONS

Based onthe results i

n of the disposition of all licensed material in
_ tions for decommissmmng outlined i in the New
tectioni Régulations, New Mexico Admxmstrauve

IDENTIHCAHON GF POTEN'IIALAOC’SANDINI'HALSI‘IE

- assessment as: part of the site charactenzatxon program, orin the case of
the—ngh Range ourge Storage Well_"‘l?;jérr'\édi_‘ation to abate the impact of
e the breached 16 C1 ;ﬁ|‘3137 source within the well.
[ ‘ nPotentzal Areas of Concern (AOCs)
e T .Ratwnale :
: - AOC-l Sogrce StorageWells _ Slte-related radloactmty assoaated <
e ol R R TETRTIR 4' L _wﬂh sburce storage and a breached 3
Rt SO Cs-137 source |

',"??i{Aa:'z Engmeenng SOUICC B N

Fomet source stotage location .

e Stﬁrage Gl'k)sets5 e

. AOC-S =, Sluppmg& Reéeiving -

o Handlmg of radloactlve momtormg
- ' | equipment

JL K B A _
D et v AOC-4 Customer Servxce Area | Servicing of radlologlcal monitoring
R IR . | equipment
S ¢ SLERE L I °
sl AOC-5 - Laboratory, &Cahbratxon Use of licensed sources in site
AT Areas : i  operations
Comeded, - e
P AOC- 6-, Eqr_r_per Dosil ﬁﬁetry Trailer | Location of former dosimetry trailer
I A L where a release of C-14 was
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AOC-7- Former Pre-1978 Efﬂuent
Ditch '

'Area where unidentified reieaseé
| could potentially enter the

| AOC-8 - Engineering 'Annex Ditch -

- | environment pre-1978

-Area where unidentified releases

. |,could potential enter the _
‘environment post-1978 tomid- - -
1:1980s

{ AOC-9 - Roof Drain Dry Well _

' Locatlon where radloactlwty in
stormwater, if present, could enter

the env1ronment

/AOC:10 - Former Drain Pipe -

Locahon where hqmd dlscharge

o | was observed in 1986 aerial and
S dra1np1pe ldentrfled source

unknown

i RS L e '_dlsposalmayhaveoccurred atthe |
site based on -ground drsturbance a

Locatron where uncontrolled

and residual debns

for, and feasibility of, abateiment riecessary to meet goals for unrestricted

land use post lxcense termination.

3 iClassnfymg the site into survey units is crucial to the survey deslgn L
‘because it determines the level of survey effort based on the potential for - -

contamination. Based-on the findings of the HSA areas of the site will be

, mmally classified into three distinct classes:

Class 1 Areas 1 Areas - areas known to be unpacted or hkely to be
‘impacted, by srte-related radioactivity. :

* Class 2 Areas - potenhally impacted areas where re31dua1
radioactivity would not normally be expected, but maintains the
potential for impact based on the site history or site-specific

assessment

THERMO FISHER/99013- 3/31/09

- Each of the above AOCs wrll requrre further assessment as part of thesite . - -
- characterization program to: 1) confirm or refute if these potential AOCs -~ - -
~ are areas where site-related radioactivity may exist; and 2) define the' = .-
- - hature and extent of any site-related radioactivity to determinie the need -



hxstory ofuse
.~based-onsif

Non-unpacted areas
. A contammahon and
" Lo with the release crite
o lmpacted areas may

require’the highest |

C o .'concentrat:lonsare

‘contaminant concenty:

G ‘: E based on the HSA
R ' Flgure 5:1:and 52, r
: 'ad@@atedaprelmu

radmloglcal sourc
- storage'room. Them
rhave been con '.'_

' f rad.loactwe matenals at the site and are conﬁrmed
_pec1ﬁc assessment.

1,

ave no reasonable potential for residual -

uire no further evidence to-demonstrate compliance

rion. When planning the Final Status Survey (FSS),
be further divided into survey units. Class1 areas"

vel "of survey effort because they are known to have
t:ons above the DCGL, ‘or the contammant
IOWTL.

td

A prelumnary classgj:atmn of areas at the fac:hty has been developed .

ssummary of Classi1 and Class 2 areas are shown in
pectlvely The balance of the facrhty and S1te is

1anly class1f1catnon as a Class 3 area.

o »
' {1 areas are the two locations. that stored

he well-source room and the radiation source -

a]onty of the Class 2 areas are loca_tmns that rmght

ted from returned mstruments
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61

CONCEPTUAL SITE MODEL & CHARACTERIZATION PLAN

CONCEPTUAL SITE MODEL

The overall approach to assessing the potenbal for residual radioactive
impacts at the site is based on the findings of this HSA, initial -
classifications of residual radioactivity and a pathway analysis. This.
combination of findings is best expressed through the development of a

- conceptual site model that summarizes the sources of potential impactto
- buildings and structures, the pathway by which site-derived radxoachwty o

- . isreleased to the environment (e.g., spills and/or migration via site - Poe
. structures and release to the environment) and the estimated dose that a :

- potential receptor would:receive from residual radioactivity remammg in -

. ;_-bulldmgs structures and/ or the envuonment on the s1te -

S "-The fmdmgs of this HSA has atabhshed through record searches, - .
. interviews, site reconnaissance, and radiological surveys completed to - :.
. date; providés knowledge of potential locations of residual rad.lologlcal
- contamination. In contrast, the pathway.approach assumes that -
. ~+radionuclides escaped during licensed activities and that re31dual coL
. contamination exists.. The analytical approach systematically identifies all _
. possibie release pathways and develops methods to quantify this -
. ‘contamination or establish that residual contamination is below the lower
-+ limits of detection for the surveys methods. The release pathways are ~
- established according to possible methods of transportationor. . . .
- sequestering of solid; liquid or airborne releases. Solid releases might be

discovered on the siteas $0il contamination or elevated gamma radiation

+ ":levels in outdoor areas, or as dust that is attached to surfaces. Liquid.

. releases might have contributed to contamination in sink drains, floor

.. drains, sumps, spill residues, dry wells, sewer lines, or outdoor seepage
~ pits. Airborne releases could leave deposits in ducts, exhaust filters, or

downwind locations. Depending on the elevation of the release point, the

- thermal buoyancy and velocity of the effluent stream, and the settling

velocity of the particulates, the closestdeposition may occur on rooftops.
Rainfall may cause these deposits to. accumulate at downspouts, drywe]]s
ditches or other surface water pathways.

A comprehensive sampling and analysis program will be developed that
applies both historical and pathways analysis to create a matrix of sample
media and analytical methods that maximizes the probability of knowmg
the full extent of culpable contamination prior to commencing
remediation activities. These two schémas are complementary because

ERM . o 39 - THERMO FISHER// 99013-3/31/09



sthe former establishgs:
and the latter formulates characterization sampling

documented achons

:a measurement program based on likely results of .

based on all possibl physrcal transport pathways of unknown actions.

‘The conceptual _sxte

odel w1ll actasa workmg hypothesrs to assess -

Areas of defmed site-related radiological

ror _‘the site charactenzatlon program wﬂl be the focus :
i "_omngPlan -

62 SITE CHARAEI‘ERIZA’I'-ION PLAN

. ""6 21 Completed Radzologzcal Suroeys and: Invest!gatwns

E z‘ScogmgS ey

LY N

' :neutron source wells
SRR cahbratlon well Soil
- aréund the. neutron '
: rthe floor slab, and to
‘had been assumed.

~' '_,-Upon completron of
‘scanined were free from
- 'locahons of fixed fl
- .. .within the’ Radxoactl
- discovered during:
.| wasteireceptacles, orf
. --=;..-'-‘contanunatlon, label

2009. A total of elevén
extent of: potentlal ra

__-:'.In March2008 ‘ERM Performed a scoping survey at: the 5981 A1rport Road" .

facility.” The survey ir

- general ¢ office space, a1
- j_.wal]sandﬂoors N
- and. Iogged for.gar

- "surveyed as part, of

.inaccessible. “A‘copy of the. Scopmg Survey ‘Repoért: (Man:h 2008)

_developed from this l.

wcluded produchon, laboratory, engmeenng, and

'ddmon each radmactrve source: we]l was. scanned

' rad1atlon. Astotal of;69,500 SF: of aréa was

s effort, ‘however several dreas remain that were
ivity is prov1ded as Appendxx I

survey it was determmed that all access1ble areas
m radioactive contamination except’ for two
¥ contamination adjacent to the high'r range well
g Source Well Room. All contaminated items

P 'survey were placed in appropnate radioactive

ealed in'a manner to prevent the spread of the :
‘ , and stored for eventual'off-site disposal (Table 3-

I _ samg g was performed at the srte inand around the area
b -.of the four radroachv

e sotrce wells between Decembér 2008'and January
(11) soil borings were advanced to evaluate the
thologrcal impact to soil; nine wete around the

‘and two targeted the former high'range Cesium-137

sampl& were.collectedswithin a riine-meter sphere
well to a depth of approx1mately 40 feet below
 depth of about 25 feet for the remaining borings. It

t soil: ‘within this sphere could potentrally be

40 L mamommz/ms- 3/31/09

rid consisted of sutface scans and smear samples on - R



_activated over time, due to the neutron source stored in the well and soil

sampling was performed to validate this assumption. The draft soil
samphng results report is prov1ded as Appendlx J. ' .

No radlonuchdes were detected in subsurface soil that can be attnbuted to

, l_1_cen_sed operations of the facility. In particular, H-3, Fe-55, Co-60, Cs-137

and Europiumradionuclides were below-the minimum detectable
activities of the analytical methods. Gross alpha and beta results were

_consistent with observed concentrations of K-40 and the U-238 and Th-232

decay chains. These results were discussed with the RCB on 19 February
2009, and were found to be in agreement with spht sample analysrs :

. conducted by. the RCB (Appendlx A)

B .622 I-‘uture Radwlogu:al Samplmgand Analysts '

. _Based on the conceptua.l 51te model TMO wﬂl develop a Field Sarnphng o
Plan that will include investigation of potentlal radiological residues from. - -

...~ - interior areas prevmusly inaccessible, identified interior and exterior -
/. AOCs, roof areas, ventllahon ducts, hql.ud drams, and groundwater

- As the planned samplmg and analysrs is 1mplemented the data generated .

will beireviewed to determine if data gaps exist or if addmonal biased

" . - sampling should be conducted. Some survey methods rnay indude .=
- biased samplingthat will'be specified according to the results of the initial -
. measurements. Forexample, the gross gamma soil survey will collect -

. ¢ information on surface radiation levels.. If areas of elevated gamma..

radiation are recorded, the surface soil will be sampled at the locations .
with the highest readmgs In some cases,the results of these analyses may

" identify possible residual contamination that is best examined during the
- remediation process. Generally, if the planned samphng uncovers '

contamination and the initial results are sufficient to plan remedlauon, no

* further characterization is needed and the exact extent of the excessive
" residual contamination will be determined during the remediation

process. However, if the initial results.are suggestive, but not conclusrve,
then a data gap exists and further analysis is required.

. .Dat'a gaps can also gocur if initial results indicate that sampling should be
+expanded to.delineate:the extent of contamination for budgeting purposes

or if -additional radionuclide analyses are needed to determine

appropriate-DCGLs or if potential hazardous constituents must be

evaluated to support waste management programs. In the case of soil
sampling, data gaps may occur if areas of disturbed soil are observed with
no documentation regarding the cause of the disturbance. In such cases,
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a: ~somecases,dabaga

| assumpuomthat contfn

- *sampled E i

SRR ._.;;:,Dam qualu;y objective:
% ,/assure that the data ¢ llected is of sufficient: quahty to‘support decisions
-:"}"vabout the site. A fi

i ..samplmg to Support ¢ ecominissioning andilicense termination-activities.

oo oas ‘T

sail samples may. be ¢ollected to' deterrnine.if the soil is contammated In
are:addressed by schedulmg further surveys during
remedaahon, if the planned actions will provide bettef access to the
materials that may bé¢ ‘contaminated.” This situation is typlcally associated
-with. hard-to-sample ! ocahons that.will be exposed in the process of
known remediation 4ctions.’ In the. case. of thé Santa'Fe facility, the soil

- within one meter of the bottom of the'nefitron source.well i is'a prime
example There'is:nd need to sample: this soil’ dunng charactenzahon

because the soil will, be exposed as the well i is removed and a soil : survey

mnahon was dlspersed in. outdoor areas. The ,
area of the anecdotal spill will-be sampled for C-14.
€ écanned far.gross gamma and:vigual anomalies.
Areas ‘of elévated gro g gamma and visual'anorialies (¢.g: disturbed soil)
mllbesampled Ado c

. wnspout will be’excavated:to determine if it
.connects;toa surface dram or: subsurface bubbler, and then wﬂl be

= result: 1s‘that soil in'l
'Ihe enumslte will

B -- Groundwater*a As th is currently no- exmtmg on-31te well, exls’ang wells '

+in the: vu:uuty of the gite will. be'sampledcand the water wﬂl=be analyzed
fot, H-3 C:l4, and gamma isotopés. - LT

S

would be developed in the F1eld Sampling Plan to

' analytlcal report-would be developed following

" b ERM.- . ] 2 THERMO FISHER/ 99013- 3/31/09
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